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Scope and Methodology 
1. 5cope; 
The present work in the form of an annotated bibhography is 
the result of a continuous and constant at tempt of searching all sig-
nificant literature available on "Suf>er conductivity" especially from 1986 
onwards as the major development took place in that period. Although 
the bibliography is selective in nature, an at tempt has been made to 
cover all aspects of Ithe topic. 
2. Methodology; 
The collect material on the subject, the secondary source, physics 
abstract was consulted to approach primary sources. (Periodical articles). 
3. Standard Followed; 
Bibliographic refrence for Periodical articles; 
Care has been taken to follow stricly the rules and practices 
of C.C.C. Thus It gives a uniformity for the bibliographical refernces 
throughout the selected bibliography. Attempt has been made to give 
the full name of the Periodical. The items of bibliographical references 
for each entry of periodical are arranged as follows: 
(a) Name(s) of authors 
(b) Full stop (.) 
(c) Title of the article including sub tit le, if any. 
(d) Full stop (.) 
(e) Title of the Periodical in full 
(f) Semicolon (;) 
(g) Volume number 
(h) Coma (,) 
(i) Issue number 
(j) Semicolon (;) 
(k) Year of publication 
(1) Coma (,) 
(m) Date of publication 
(n) Semi colon (;) 
(o) inclusive pages of article. 
Specimen entry 
SHAPIRO (B Ya). Increase of the Superconductivity in anisotropic 
metallic super lattices. Physics letters A; 116, 2; 1986, May; 73-6. 
The theory of superconductivity in metallic super lattices under 
an anisotropic dispersion law of electrons is constructed. It is shown 
that with progressive anisotropization of the super latt ices, the super-
conductivity critical parameters sharply increase. This fact is explainec 
by the suppression of the proximity in this system due to electron slowing-
down along the direction perpendicular to the layers. 
'f. Subject Heading; 
Attempt has been made to give co-extensive subject headmg 
as much as possible. It will facilitate the readers to find out disired 
article(s) from this bibliography. 
5. Arrangement: 
An entury is preceeded by subject heading in capitals. The entry 
begins with entry element (i.e. surname) of the author is capitals, 
followed by the secondary element (i.e. forename) is parenthesis, and 
then title of the article, which is followed by the title of the periodical, 
it 's volume, issue number, date of publication and page number. Each 
entry is then followed by an informative abstract of the art icle. 
6. Index: 
The index part contains an author index and ti t le index. Each 
index guides to the specific entry or entries in the bibliography. It 
IS hoped that they will be found very useful in ,'consultation of the 
bibliography. 
PART - ONE 
INTRODUCTION 
SU PKRCONDUr n V I lY 
Ihe d i s c o v e r i e s of Kamerlinqh Qnnes i n 1911 showed 
t h a t the e l e c t r i c a l r e s i s t i v i t y of Hg f e l l p r a c t i c a l l y 
d i scon t inuous ly t o zero a t a temperature of about 42K. I t 
completed 75 y e a r s of a c t i v e r e s e a r c h , both t h e o r e t i c a l 
and experimental and the maximum observed t r a n s i t i o n 
temperature remained below 23,2k t i l l 1986. But about 
t h r e e yea r s ago, d i s c o v e r i e s of m a t e r i a l s e jd i ib i t ing 
superconduc t iv i ty a t temperatures well above the b o i l i n g 
p o i n t of l i q u i d n i t rogen (77 k) was so sudden and dram t i c 
t h a t tJie s c i e n t i f i c community f e l l t he warmth of an abrupt 
e rup t ion of t h e s l eep ing volcano of super c o n d u c t i v i t y . 
Ever s i nce t h e discovery of supe rconduc t iv i ty , t he 
r e a l i s a t i o n of t h e phenomenon a t room tempera ture , or 
even a t 77k had been a dream of s c i e n t i s t s . I t was well 
known t h a t due t o i t ' s v a s t p o t e n t i a l s for both s c i e n t i f i c 
p r o g r e s s and p r a c t i c a l a p p l i c a t i o n s , high t e n d e r a t u r e 
superconductors could r e v o l u t i o n a l i z e the t e c h n i c a l world. 
Even though t h e d iscovery of the new ox ide super -
conductors p resen ted an excitement in t h e f i e l d , t h e 
poor phys ica l c h a r a c t e r i s t i c s of t h e s e ceramic m a t e r i a l s 
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made the progress towards major applicat ions quite slow. 
However, the more recent discoveries of superconductivity 
in more s table systems such as Bl-Ca-St-Cu-O, Ti-Ba-Cu-0 
containing r a re ear th Ions, with about 125k have given 
new hopes for fas ter break through. 
Here l e t us see the Important features of super-
conductivity. The s ta tus of some of the Important 
experimental r e s u l t s for the newly discover eel high Tc 
oxide superconductors together with various theore t i ca l 
approaches being put forward for the basic mechanism 
responsible for the superconducting t r an s i t i on in these 
layered ceramic materials are also discussed b r i e f l y . 
Basic proper t ies of a superconductor: 
1. In f in i t e DC e l e c t r i c a l conductivity and p e r s i s t e n t 
current ; 
The mot important property of a superconductor 
from which i t derives i t ' s name i s the vanishing of i t ' s 
dc e l ec t r i c a l r es i s tance when i t i s cooled below Tc in 
the absence of any external magnetic f i e ld . 
The abrupt reduction of the r e s i s t i v i t y to e l e c t r i c 
cxirrent was f i r s t observed by Kamerlingh Onnes at the 
University of Leiden, Holland in 1911 in mercury at 4.2k. 
In other words, the dc e l e c t r i c a l conductivity 
o-(w = 0) - oo at T < Tc.Even a s ingle connected 
superconductivity filament in the path i s enough to give 
i n f i n i t e conductivi ty. For any f i n i t e current , the l inear 
Ohm's law, of course, implies tha t ins ide such as super-
coductor E = 0. 
Maxwell's equation —^r~ * ' ^ v x i leads to the 
r e s u l t - 4 1 » 0 
i . e . Bis constant of time. So if B = 0 before being cooled 
below Ito, i t remains zero after being cooled below Tc. 
In a f i n i t e external magnetic f i e ld - beyond a c r i t i c a l 
f i e ld i s applied superconductivity known to be destroyed. 
However, if the external f ie ld i s below such a c r i t i c a l 
f i e ld and the sample with a f i n i t e B inside i s cooled 
below Tc, B will remain the same ins ide as in the normal 
case . 
In the absence of any e l e c t r i c a l r e s i s t ance , a 
c i r cu la t ing current in a superconducting r ing can p e r s i s t 
for many years . The pe rs i s t an t current which can be 
induced in a superconducting r ing by cal lapse of current 
in another loop, indeed provides the most dramatic proof 
of zero res i s t ance , J'or a d i r ec t , current , the res i s tance 
t ruely vanishes and i t remains essen t ia l ly zero upto 
megacycle frequencies. 
2. The c r i t i c a l f ie ld and c r i t i c a l current ; 
The other fundamental property of a superconductor 
besides i t ' s zero res i s tance i s tha t i t ' s ordinary 
res i s tance may be restored on the application to the 
specimen of a magnetic f ie ld greater than a c r i t i c a l 
value He. He depends both on the material and on the 
material and on the tentperature. I t i s zero at Tc and 
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as the ten^jerature i s reduced i t increases following 
approximately a parabolic law of the form -
He = H ( 1 - (T/Tc)'^) 
o 
If the field is parallel to the axis of a 
cylinderical specimen, the transition from the super-
conductivity to the normal state is quicker than if the 
field is perpendicular to the samf)le. 
Superconductivity can also be destroyed if too 
high electlc current is passed through the specimen. 
This transition is caused by the magnetic field of the 
current passed. The material will appear to be super-
conducting Dly if the field produced by the measuring 
current was less than He. 
3. Meissner effect; 
Meissner and Ochsenfield in 1933 measured the 
magnetic field around a superconducting tin cylinder 
and found that it was unable to penetrate the specimen 
if it was applied at a tenderature below It and if the 
field was first applied abce Tc and the specimen was then 
cooled below that temperature, thus the magnetic flux 
did not remain constant as one might be expecting. The 
f ie ld was expelled trom thesaniple as soon as i t become 
superconducting. Thus independently of whether the f i e ld 
was applied above or below Tc., i t cannot ex i s t within 
the body of the superconductor. This expulsion of magnetic 
f i e ld i s cal led Meissner affect . I t a hollow cyl inder ica l 
specimen i s cooled below Tc while in a magnetic f i e ld , 
then the flux within the cylinder i s trapped by the super-
conductor . 
Pure specimens of mater ials which ejjdiibit complete 
Meissner affect i s cal led type I superconductor or soft 
superconductor. They have too low He values . For the 
materials the reduced flux B = 0, for T < Tc and 
H ext < Hc(T) 
Since B = H + 4 ?^  M 
The vanishing of B inside a superconductor implies 
perfect diamagnetism. 
In type II superconductors, they have a superconduc-
ting electrical properties upto a field denoted by Hc^, 
Between He-, the lower critical fields the flux density 
B / 0 and the Meissner effect is said to be incomplete. 
In the region between He. and He2 the superconduction is 
threaded by flux l ines and i s said to be in the rontex 
s t a t e . The type I I superconductors are al loys or t r a n s i -
t ion metals with high values of e l ec t r i c a l r e s i s t i v i t y 
in the normal s t a t e i . e . they have shorter e lec t ronic 
mean path. 
4. Meissner effect in superconductors; 
I t was shown tha t v*ien a metal became superconduc-
t ing , the thermal conductivity had lower value than when 
a magnetic f ie ld was applied to bring i t back to the 
normal non-conducting s t a t e . 
The entropy i s lower in the superconductivity s t a t e 
The electrons are more ordered here than in normal s t a t e . 
At any temperature below the Tc, the specimen can be 
put in the normal s t a t e by the applicat ions of magnetic 
f ie ld stronger than He. For superconductors at Tc with 
zero f i e ld , there i s a discont inui ty in ttie specif ic 
hea t . Since at temperatures Tc and below, the l a t t i c e 
Specific heat by i t s e l f also has t h i s temperature 
dependence, i t follows tha t the e lec t ronic specif ic 
heat of the superconductor (Cos) should also vary as 
T^. If we assume tha t the l a t t i c e specif ic heat , which 
we write as Bt , i s the same in both s t a t e s , so tha t 
Cs i s of the form -
Cs = oCT"^  + p T"^  
and Cn « ^T^ + rT 
Recent experiments on the s p e c i f i c heat shows 
that , part icu lar ly at very low tenderatures; Ces tends 
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to divide from the T and i t exh ib i t s an exponential 
r e l a t i o n on the tenderature. 
5. Penetration e f f e c t of coherence; 
The expulsion of magnetic f i e l d from a superconductor 
can be considered to be due to the opposing, e f f e c t of 
the f i e l d produced by current vAiich flow on the surface 
of the specimen. I t i s c lear that when we s t i p u l a t e some 
type of surface currents, t h i s current does not flowo only 
on the surface. There must be some small but f i n i t e layer 
in which the current f lows. Only within t h i s layer , the 
f a l l inf luence of the magnetic f i e l d due to the surface 
currents be f e l t and a proper Meissner e f f e c t be produced. 
In the layer i t s e l f the magnetic reduction w i l l not be 
zero. Thus we might be expected that an applied magnetic 
f i e l d penetrate into the specimen, a short by a theory 
of superconductivity v*iich was proposed by F & H London 
in 1935. 
When we apply an external magnetic f i e ld on the 
superconducting specimen in the Y-direction, then fine 
f i e ld on thespecim«i, 
Hy « HeKt exp i-x/^ ) 
Thus the f ie ld f a l l s of exponentially within the 
superconductor and thus decreases i s characterized by the 
quant i t ies which i s cal led the penetrat ion depth has 
been found to be about 5x10" m. 
Experiments shows tha t at lower temperatures i . e . 
T ->0*K, the penetration depth tends to a constant value 
The r e l a t i v e change in >> conpared to ?\o can be 
expressed by the r e l a t i o n . 
X^ Ml-(T/C)^)"*5 
The primary evidence from the property of phase 
t r ans i t i on in a magnetic f i e ld i s the existence of a 
pos i t ive surface energy ns per uni t area, which was 
associated with the boundary between the normal and 
superconductivity region. This energy can beconsidered 
to be a property of a surface layer of f i n i t e thickness 
-4 
and experiment shows tha t d i s of the order of 10 cm. 
This shows that there i s a gradual change in proper t ies 
between the normal and superconductivity region over 
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t h i s t h i c k n e s s . Under favourable c i rcumstances t h e 
t r a n s i t i o n can be t a k e p lace wi th in a tenqperattire i n t e r v a l 
of 0.002 degree.For t h i s t o occtire t h e c o l l e c t i v e ac t i on 
of l a r g e number of e l e c t r o n s must be invo lved . These 
arguments have been pu t forward by Pippard i n 1953 t o 
show t h a t t h e r e i s good reason for b e l i e v i n g t h a t t h e r e 
i s some type of long range i n t e r a c t i o n of t h e e l e c t r o n s 
vrtiich g ives r i s e t o vftiat he c a l l e d 'Coherence*. The 
coherence length i s t he range of wave funct ion t h a t 
d e s c r i b e s t h e superconduc t iv i ty s t a t e i . e . t h e d i s t a n c e 
over which the e l e c t r o n coherences . 
For so f t superconductors ( type l ) , t h e su r f ace 
energy i s p o s i t i v e and thus S > > ^ . But for hard 
superconductors ( type I I ) t he su r face energy i s n e g a t i v e 
and f ^ < /^  
6, I so tope e f f e c t ; 
E a r l i e s t obse rva t ion t h a t white t i n was a 
superconductor v*iereas the a l l o t r o p i c form gray t i n 
are not i nd i ca t ed t h e ir tportance of the c r y s t a l l a t t i c e 
i n f l uence in t h e supe rconduc t iv i t y . Ej<periments with 
d i f f e r e n t i s o t o p e s show t h a t -
Tc <X M 
with o^ ^  0.5^ where M i s the e so top ic mass of t h e element 
i n the superconductor . For an e lementa l meta l , l a t t i c e 
II 
phenomenon frequencies vary as M * , implying tha t 
somehow phonons may be involved in the t r ans i t i on 
mechanism. 
7. Energy gap; 
In superconductor some type of energy gap between 
the superconducting and the normal electrons might be 
expected to exis t and some of the early evidence for 
such a gap was provided by the measurements of very low 
temperatures (T<<Tc) which showed that the specif ic 
heat in the superconducting s t a t e had an exponential 
temperature dependaice. This suggested some type of 
exci ta t ion process across a f i n i t e energy gap. The other 
experiment which showed the existence of the energy gap 
i s tha t in the microwave region the high frequency 
res i s tance tended to zero as T - o^k and in the in f ra -
red there was no difference between the normal and the 
superconducting s t a t e r e s i s t i v i t y . This r e s u l t was i n t e r -
preted by assuming that the infra-red quanta have 
suf f ic ien t energy to exci te the superconducting e lec t rons 
across the gap so tha t they behave as normal e lec t rons . 
Thus the res i s tance i s apparently unchanged even in the 
superconducting s t a t e . The electron magnetic quanta wi l l 
have an energy of 0.09ev (= lOOO^K) and t h i s wil l be 
s u f f i c i e n t many e lectron pairs to e x c i t e across the 
energy gap, v*iere they wi l l behave l i k e normal e l e c t r o n s . 
8. Josephson e f f e c t ; 
In 196 2 Josephson analysed what happens at a 
junction between two superconductors. If two superconductors 
vd i^ch are connected by a thin layer of insu la t ing material^ 
the arrangement i s ca l l ed a Josephson junct ion . If the 
barrier i s s u f f i c i e n t l y th in , a d . c , current flows across 
the junction in the absence of any e l e c t r i c or magnetic 
f i e l d . 
If an external vol tage i s maintained across the 
junction then r . f . o s c i l l a t i o n s are produced i s c a l l e d 
a.c.Josephson e f f e c t . Also i f the junct ion i s exposed to 
an a .c . s ignal , the current vo l tage c h a r a c t e r i s t i c s 
develop a step s tructure . If a normal metal and an 
superconducting metal i s separated by a thin insulator 
f i lm, the tunneling of the quasi p a r t i c l e s i s p o s s i b l e 
only i f the voltage applied between the faces i s s u f f i c i e n t l y 
high. At absolute zero no tunneling for small vo l tages 
e x i s t . 
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Theories for conventional superconductivity? 
A nuoiber of theorons were suggestedfor e^qplaining 
the phenomenon and proper t ies of superconductivity from 
early t h i r t y i t s e l f . None of these tjieories were success-
fuly in explaining the a l l p roper t ies and to associate 
with a l l the ej^erimental observations. Even though the 
BCS theory has a number of l imi ta t ions i t i s found to be 
soraev*iat sa t i s fac tory in describing the phenomanon as 
con^ared to the other , theorems. 
1. Xwnfluld model; 
In the f i r s t age of the superconductivity era, 
C.J. Garter and H.B.G. Caslmer put forward the two 
f lu id model for explaining the phenomenon in 1934, In 
t h i s model the superconducting s t a t e i s assumed to be 
an assembly of conduction electrons vftiich can be 
considered as being composed of two in terpenet ra t ing 
f lu ids which have different p roper t i e s , A f lu id of 
normal or n electrons v*iich behave in the same way as 
the condition electrons of the normal metal and a f lu id 
of superconducting or super electrons which has zero 
entropy and vftilch experience no res i s t ance to flow. 
As the metal i s cooled below Tc, a ce r ta in f ract ion 
X of the electrons become super e lec t rons , the value 
of X depending on the tamperature. Since these electrons 
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have zero re s i s tance they wi l l short c i r c u i t the n-e lec tron 
stream and so the specimen as a whole exhibit zero 
r e s i s t a n c e . From Garter and Casimer theory, the value of 
X which f i t t e d the experimental s p e c i f i c heat r e s u l t s 
most sa t i s fac tory was > 
X = 1 (T/Tc)* 
When the tenperattire of the superconductor i s 
raised some heat must be provided to increase the energy 
of the n-electron which i t already possess , but extra 
heat w i l l a l so be required in order to convert a c e r t a i n 
number of the super e lectrons to n -e lec trons . This model 
also explained the thermal condit ion of superconductors. 
2. London theory; 
In 1935 P.London introduced a famous idea about 
the energy gap between excited (normal) and condensed 
(superconducting) e l ec trons . He obtained the r e l a t i o n 
between the supercucrent Js and the e l e c t r i c and magnetic 
f i e l d E and H as 
C xirl ;\ Js = - H/C 
and V^t ( ?\ Js) = E 
where x i s a constant charac ter i s t i c of the materia l . The 
super current Js flow only in a thin layer , then over 
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most of the body of the metal, the London equation reduced 
to H = 0 and E = 0. The t o t a l current 0 will be given by 
the sura Js and Jn. The f ie ld f a l l s exponentially with the 
superconductor and th i s decrease i s character ised by the 
quantity which i s cal led the penetrat ion depth. 
3. The BCS theory: 
In 1950 H. Frohlich independently suggested the 
importance of l a t t i c e vibrat ion in the formation of the 
superconducting s t a t e . He pointed out tha t the a t t r a c t i v e 
induction between electrons due to their coupling with 
the vibrat ion of the ionic l a t t i c e can r e s u l t in a ground 
s t a t e . J Bardeen also made similar effects in the sanje 
year but due to the s ingle p a r t i c l e approach l i k e Frohlich, 
he too could not go very t a r . Ihe esotop effect hinted 
tha t the election-phonon in te rac t ion might be the cause 
of the superconducting s t a t e . In 1956, L,N.. Cooper 
showed tha t an a t t r ac t i ve in te rac t ion between two 
electrons having opposite spin and momentum r e s u l t s in 
a ground s t a t e and that such an electron cor re la t ion can 
be «J.o. barden/ L.N. Cooper and J.R. Schrieffer put forward 
a microscopic theory of the supercondvicting s t a t e in 1957 
popularly known as BCS theory. This theory has two 
fundamental assumptions. 
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(1) Below the c r i t i c a l temperature Tc the gsovind s t a t e 
i s made up of two co l l ec t ive electron pa i r s , and 
(2) The in te rac t ion responsible for pa i r ing i s due 
to electron-phonon in te rac t ion . The f i r s t assumption had 
already provded. But the actual reason for e lectron pa i r ing 
has always been a poiht of d i s sa t i s f ac t i on . 
In forming 'e lect ron pa i r s ' * actual ly what happens 
i s tha t one electron in t e r ac t with another electron v ia 
a very short f luctuat ion of the ionic l a t t i c e . This 
f luctuat ion i s cal led the v i r t ua l phonon. The a t t r ac t i on 
of the electron i s one which i s only produced by rapid 
f luctuat ions of the charge densi ty . The ordinary Coulonio 
f ie ld of the electrons moving through the l a t t i c e i s s t i l l 
repuls ive and i s assumed to be same in both the normal 
and superconducting s t a t e s . By in te rac t ing with the l a t t i c e / 
however, an a t t r a c t i v e force can be produced which r e s u l t s 
in a reduction in the energy of the system and there wil l 
be a tendency for two electron to remain together so tha t 
the i r motions are^and phonons way very weak, then there 
would be very l e s s chance for electron pai r ing which actually 
happens in case of the normal good conductors. 
4, Ginzburq and Landan theorems 
In 1950s, V.L. Ginzburg and London, using two fold 
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model of superconductors In which all temperatures below 
Tc, normal and super electrons are present and that all 
superconductors can be described by the same wave function 
worked out a theory of superconductors. This theory proposed 
the superconducting state as a macroscopic quantum state 
described by a macroscopic wave fn V v*iich acts as an order 
parameter for the transition from normal state (V « 0), 
GLAG theory: 
The r e s u l t of the Ginzburg-Landan theorem about the 
existence of possible surface energy i s a lso indicated the 
poss ib i l i t y of negative surface energies, which was l a t e r 
elaborated by A,A. Abrikosov, who was the f i r s t to pred ic t 
that some superconductors cal led type I I can exis t in a 
s t a t e of vftiich i s neither coinpletely superconducting nor 
completely normal over a range of magnetic f i e ld s determined 
by the Hc^ and HCg. In 1960 L.P.Gorkov derived the same 
equation through the BCS formulation. Thus the GLAG 
(Ginzburg, Landan, Abrikosov and Garkov) theory became a 
prominent theory of type I I superconductors. 
The new high Tc oxide superconductors; 
Until 1986 the highest Tc for superconductors was 
only 23.2K - tha t of Nb3 Ge which discovered in 1973 and 
because of t h i s long stagnancy in the f i e ld of enhancement 
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of c r i t i c a l temperature, material researchers were not very 
hopeful for the discovery of high Tc superconductors. 
But in October 1986, a paper by J.G. Bednorz and 
K.A. Muller of Switzerland reported a new c lass of super-
conductors (La-tJa-Cu-O) superconducting at about 10 degree 
higher than the previous record. In February 1987 the 
i n s t i t u t i o n of Y in place of La by Paul Chu and h i s group 
of U.S.A. brought then a Tc of 92K and tha t was the ^ a r k 
which igni ted the world wide excitement in the s c i e n t i f i c 
community and f i red the imagination of the general publ ic . 
Superconductors in parvoslcite s t ruc ture have 
existed since 1975 and Tc aroud 15K was recovered in these 
mater ia l s . But p rac t i ca l ly the pervoskites were never 
considered potent ia l candidates for high Tc research . 
Bednorz and Huller awarded nobel p r ize in 1987 for t h i s 
recovery because i t was the s t a r t of an "avalanche". 
In the same year repor t s of improved Tc of 48K 
*in La^^g ^^0.2 '^^ °4-9 ^ ^ ^^^ ^^ optimised condit ions 
were published, 1987 s ta r ted with a very exci t ing discovery 
of Tc of 90K in compounds of T-Ba-Cu-0 by Paul Chu and 
h i s group. 
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Indian contr ibution to the high Ote superconductivity 
began in early 1987 and by the end of May# the IISc, TIFR, 
BARC, NPL Delhi, National Chemical Laboratory, Pune, IIT 
Madras e t c , announced the successful fabr icat ion of the i r 
Y-tJa-Cu-0 compounds with Tc around lOOK. 
In Y-Ba-Cu-0 system the important superconducting 
phase has been ident i f ied as YBa2 ^^Z ^7-9 ^"^ ^^ ^^^ 
been the most studied material of 1987. Thia compound 
has the highest confirmed superconducting onset temperature 
of lOOK un i t l Feb. 1988, when Bi and 11 based super-
conductors (Bi-Sr-Ua-Cu-O and Ti_Ba-Ca-Cu-03 were Reported. 
These were the f i r s t high I t superconductors containing 
no-rere earth elements and they have shown a high Tc 
of lOOK and 125K respect ively with both Meissner effect 
and r e s i s t i v i t y experiments. 
During l a s t two or three years many repor t s of Tc 
higher than 125k have appeared but most of these r epor t s 
were based on r e s i s t i v i t y drops alone and some are also 
supported by the inverse a .c , Josephson experiments. 
Unfortunately uns tab i l i ty , i r r ep roduc ib i l i ty and the 
absence of Meissner effect are the three common shortages 
of these higher Tc superconductors. 
r' (1 
Lastly in 1990 an Indian research team, headed by 
Prof. C.N.R, Rao/ director of I lSc announced the 
discovery of t h i s phenomenon in a novel con^oumd c o n s i s -
t ing of thallium, strontium, lead and copper. I t does not 
contain Ca, Ba or rare earth elements, vAiich were the 
e s s e n t i a l ingradients of superconductors developed in the 
l a s t decade. Prof. Rao's compound eadiibited superconductivity 
at 60®k.Recently Prof. AJcinitsu's team at Tbkyo reported 
that superconductivity had found in a copper l e s s material 
at 100k. Copper, by far the bes t conductor t o human being, 
has been an e s s e n t i a l part of a l l superconductivity materials 
synthesized so far . Due to t h i s reason, the s c i e n t i f i c 
world i s waiting with bated breath for f u l l d e t a i l s of 
t h i s discovery, l i k e l y to be made public soon. 
Synthesis and processing; 
Synthesis and processing of superconductivity 
pervoskites l i k e the Ba Pb Bi o^ was well studied and in 
general theory could be prepared by s o l i d s t a t e react ion 
of appropriate oxides or carbonates in several s teps of 
grinding and f i r i n g followed by pressing and s i n t e r i n g . 
The s intered materials are porous and inhomogeneous and 
their quality i s affected by oxygen pressure, f l u x e t c . 
S ingle phase high Tc superconductors ^Baj Cu^ ^'^^y^ and 
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La, -- Ba Cu 0. can also be obtained by adopting the same 
pioced\ire more or l e s s . Both these mater ia ls can be prepared 
with the same ease but demonstration of superconductivity 
at l iquid nitrogen tenperature by the yt tr ium compound had 
made t h i s c l a s s more popular. 
The most simple and r e l i a b l e method for the prepara-
t ion of Y-Ba-Cu-0 superconductors can be summarized as 
follows; The oxides of yttr ium and Copper Y 0^ and Cu 0 
and Carbonate of Barium (Ba 0^) are mixed in the appropriate 
atomic r a t i o of Is2:3 for Y;BisCu. These are then ground 
in a pes t le and mortar. The mixture i s heated in air for 
10-20 hours at 900* in an Al Crucibla. The calcinated 
powder i s then reground and pressed in to p e l l e t s . These 
p e l l e t s are again kept at 900'*C for s in te r ing for several 
hours. If the oxygen pressure i s not su f f i c ien t the p e l l e t 
might show superconductivity at 77K, otherwise good flow 
of oxygen will ensure a Tc above l iquid n i t r o g a i . A careful 
study of several works has shown t h a t the sharpest and 
highest Tc i s obtadted vAien the sample i s heated than oxygen 
atmosphere, allowed to cool the room tonperature from the 
s in te r ing temperature of 900*c over several hours. The 
exact oxygen content in YBa2 ^^3 *^7-9 ^^ very c ruc ia l 
and i t has shown tha t if y i s greater than 0.5 super-
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conductivity in these compounds may not be observed. A 
similar procedure can also be adopted for preparing the 
non-tare earth superconductors Bi^ - Sr^ - Ca^ - Cu^ 0. 
Charac ter i s t ics of high He oxides: 
I t has been established without any dovibt tha t the 
phase which give r i s e to superconductivity in La,^ H^ 
Cu O4 (M - divalent l ike Ba, Sr, Ca etc) system as well 
as in YBa^  Cu^ 0^ (Y 0,5) system has orthorombic 
s t ruc tu re near the t r ans i t ion i s a ^ b ^ c . The coB5)Ounds 
have layered s t ruc tures in a-b planes with c la rge 
conpared to a and b . Ihe La based compound se^ns to be 
not superconducting for x greater than dx>ut 0 . 3 . For 
YBa, CU3 O^.y the superconductivity i s observed for 
@ 0 - ^ ^ 0 , 5 for which the s t ruc tu re i s orthorombic 
up to about 700k.It has also been found tha t y i t t r ium 
in ^Ba2 Cuj 0^ can be replaced by most of the other 
t r i va l en t ra re earth ions, with only small changes MTc 
as long as the s t ruc ture i s orthorombic and S-^ 0 .5 . 
There are two-dimensional layered networks of 
Cu-0 atoms in the a-b plane and are dimensional Cu-0 
chain along theb-axis . In the La-based system with 
TC 40K, there are no one dimensional Cu-0 network 
in the a-b plane i s present . Infact in the Ti and Bi 
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based high lb superconductors, more than two square 
planes Cu-0 layers have been found between Ti_0 and 
Bi-0 layers . I t has been suggested by P.N. Anderson and 
h i s coworkers in 1988 tha t Tc increases with the number 
of c;u-0 layers present between the Ba and Ti oxide l a y e r s . 
In a t r ad i t i ona l superconductor one should see a 
jxiinp ^c in the e lect ronic specif ic heat a t the t r a n s i t i o n 
temperature. But in high Tc oxides t h i s sharp jump i s not 
found. 
18 By replacement of "0 with 0, isotope etfecthas 
oeen studied in both 4OK and 90K systems. There i s a 
general feeling tha t there i s a small var ia t ion with 
0,15 t o 0.35 in La based compounds (Tc oc M~°^ ), 
but t h i s may be almost absent in Y-based 1-2-3- compound. 
There i s a general agreement t ha t the superconduc-
t i v i t y i s layered materials are anisot ropic . This i s not 
a surpr ise since the normal s t a t e r e s i s t i v i t y in these 
materials i s d i f fe ren t in the d i rec t ion p a r a l l e l to the 
a-b- plane than in the d i rec t ion perpendicular to the 
plane. 
Although the theore t ica l values of c r i t i c a l current 
7 8 
dens i t i e s Jc in these materials are as high as 10 -10 
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2 
amp/cm , in actual prac t ice treatment c r i t i c a l currents 
5 2 
of l e s s than 10 Amp/cm at low temperature have been 
achieved t i l l now. A very in t e res t ing point of con t ras t 
i s the enhancement of >^c with the absence of c ry s t a l 
defects , whereas in conventional high current superconductors 
l ike Nba Sn, a high density of c rys ta l defects was the 
prime requirement for high Tc. Hall e f fec t measurement 
in high 'Sc superconductors suggested tha t the dominant 
c a r r i e r s in the materials are 'Holes ' . 
Applications: 
I t i s not surpris ing tha t the advantage has been 
taken of the unique proper t ies of sv5>Brconductors in order 
to produce devices vdiich can cooperate with no energy 
d i s s ipa t ion . 
Superconducting magnets are free from high magnetic 
f ie ld and Joule heat ing. Their r e s i s t ance being almost 
zero, they have par t i cu la r ly no power d i s s ipa t ion . They 
can be operated by s ingle power supplies and the c i r c u l a -
t ing current can be easi ly switched in to pe r s i s t en t mode 
so as to create a permanent magnet system. 
The rout ine application of superconductivity have 
been dominated by the superconducting magnets since 196 2-63. 
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The f i r s t success fu l ly operational superconducting roagnet 
was made with Nb wire in 1957 which produced a f i e l d of 
only 0.7 Tesla. 
The wide spread use of superconducting magnets can 
be seen in system l i k e body scanners based onthe magnetic 
resonance, p a r t i c l e accelerators and bubble chambers e t c . 
In high energy physics experiments, superconducting 
magnets are used to control the beams of charged energet ic 
p a r t i c l e s . 
^ a r t from the high f i e l d appl icat ion there are some 
low f i e l d appl icat ions , that are important and for *^ich 
i f high Tc oxide can be used a good amount of power can 
be saved. The superconducting power t rans i t ion l i n e i s 
one such exair^le. 
Superconducting e l ec tron ic devices i s another slowly 
growing area v*iere the weak l ink tunneling phenomena i s 
u t i l i s e d . 
Ihe f i r s t and very inportant offer from high Tc 
materials i s the p o s s i b i l i t y of operating well above the 
l iqu id nitrogen t«i5)er atur e. If i t i s f u l l y explo i ted 
there can be remarkable economical and technological 
advantage. 
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The unusual propert ies of the superconductors led 
to design high spread switching and many elements which 
have been ca l l ed "Cryotrons*. The very rapid change in 
the e l e c t r i c a l r e s i s t i v i t y of a metal at i t ' s t r a n s i t i o n 
has been used in order to make a very s e n s i t i v e infraved 
detect ion ca l l ed "Bolometer". 
Typical appl icat ions of superconductors are i l l u s t r a t e d 
in table 1 and 2. 
^ e a 
1. Magnetic 
resonating 
tomogr aphy mm 
2. Magnetic 8 Tesla 
separating 
Instrument 
3 . D,c . Motors 5-6 Tesla 
150-225 Viran' 
4 . A.C.generators 6 Tesla 
Table 1 
Speci f icat ion Remarks 
Fie ld ciarrent High s t a b i l i t y large 
l -2Tesla; 800V volume f i e l d . Development 
2 
re levant to India,Sharp 
images by in terac t ion 
of f i e l d with water in 
t i s s u e s . 
Separation of ores; 
gradient f i e l d . 
High air gap f lux densi ty 
3250 HP motor bui ld (U.K) 
Rotov winding:relevant 
to India 0 . 3 - 1 GW range. 
5 . MHD 
6. Nuclear 
fusion. 
6 Tesla 
10-12 Tesla 
7. Power storage 8 Tesla 
8. Laboratory 
magnets 
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Development relevant to 
India. 
Expensive 
Relevant t o India in 
2 100-150 i\/nm emergency s i t u a t i o n s . 
Upto 15 Tesla Commercially avai lable ; 
many b u i l t in Ind ia . 
9. High energy 6 Tesla Several b u i l t in the 
2 
accelerators 800-1000 Vnim world and operating; 
expensive 
Applications 
T ^ l e 2 
Example remarks 
non-destructive 
t e s t i ng 
giomedical 
applications 
gradiometric detec- Signal processing to 
t ion of d i scont inu l t - I revea l locat ion and 
l e s in CW; cracks, nature of defect 
weld seems, wall i s poss ib le , 
thickness va r ia t ions , 
corrosion e f fec t s . 
magneto cardiogram Analysis supplements 
(MCG: pT) Magneto- e l e c t r i c a l measurements 
ence phalogram 
(MEG:1 pT). 
(Foetal cardiogram 
5 pT) 
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Geophysical 
appl icat ions 
Mineral prospectiog y ie lds as a 
function of depth 
Rock magnetization 
along fau l t l i n e 
changes. 
Other applicat ions; 
Compjters logic gates 
memories 
P sec switching, 
low power d i ss ipa t ion . 
Voltage standard Millimeter, sub- Defence appl icat ions 
radia t ion millimeter ranges 
detectors 
Significance of the new discovery; 
Unt i l l 1986, the operation of superconductors was 
only possible with extensive l iquid helium. With the 
discovery of HTS::, they can be operated with l iquid 
nitrogen which i s much l e s s expensive and easy to handle. 
In t h i s sense the discovery of the HTSc i s sensat ional . 
Extreme optimism on HTflC; 
"By 2001, Japanese engineers will have developed a 
magnetically levlated t r a i n using the new high temperature 
superconductors. Perhaps not long after , superconducting 
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wiring wi l l have ushered in the age of the one wafer 
computer; superconducting generators and transmission 
l i n e s w i l l be s e t to the transform power generation and 
d i s tr ibut ion" . 
Reports the reputed sc ience journal "Nature" quoting 
S, Tanaka, professor at the University of Tokyo and 
advisor to the Japanese government. "Nature" goes on to 
report that "not to be accused 6f thinking small he 
(Tanaka) even shared with the audience h i s v i s i o n of a 
space shut t l e launched into the orbit using a super-
conducting propulsion system". 
However, these materials are proving to be more 
d i f f i c u l t than what are assumed ear l i er 
Conclusion; 
The only answer t o a l l these d i f f i c u l t i e s i s that 
a better understanding of the new materials i s required. 
The f i r s t internat ional conference of superconductivity 
held in India in January 1990, also revealed the f a c t 
that superconductivity i s s t i l l a tartuous path before 
the pictiure I s c l ear , not withstanding some Impressive 
r e s u l t s obtained in the l a s t few months. 
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The Importance and promises of high Tc super-
conductors cannot be reduced because once tiie bas ic 
understanding of these materials comes through, the 
c r i t i c a l parameters will automatically be control led, 
and with the available technical backgrounds, these 
materials will take over the commercialisation. In order 
to u t i l i z e superconductors commercially. The low 
temperatiare technology has also gone through tremendous 
advancements and today i t i s not very far bdiind the 
room tenderatvtre technology. 
The u t i l i z a t i o n of zero r e s i s t ance i s only a s t a r t 
of journey and a longhardway l i e s ahead to achieve tiie 
goals . With the oxide high Tc superconductors, a fresh 
spiort in the basic understanding of the phenomenon and 
the superconductor technology has r i sen , despi te a l l 
scepticism, everyone in the f ie ld and outs ide has a 
gleam of hopes of l iv ing in the transformed world of 
"wonder super conductor s". 
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SUPER CONDUCTIVITY, Al Si, ALLOYS, MIXING, TON BEAM 
1, XING (Xi Xiao). Ion Beam mixing to produce disordered 
superconducting alloys. Solid state communications; 61, 
12; 1987, March; 791-3. 
Multilayered Al/Si films were bombarded with Ac 
ions at LHe temperature and superconducting transition 
temperature Tc was measured.The highest Tc thus obtained 
was 7.53K. The systematic studies on samples with 
different composition suggest that ion induced disorder 
might be the main reason for Tc enhancement is these 
Al Si alloys. 
- , ANGULAR MOMENTUM 
2. HOPFIESLD (JJ) . Angular momentum and t rans i t ion-meta l 
super conductivity. Physics review; 186, 2; 1969, 
October; 443, 451. 
The r e l a t ions between the systeraatics of super 
conductivity in the t r ans i t ion metals and the periodic 
table suggests that the t r ans i t i on temperature i s 
chiefly a short-range or chemical property. When a 
local representat ion of phonons and an angular momentum 
decomposition of electron wave functions are used. The 
conventional descript ion of electron-phonon in te rac t ion 
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contailis ch i e f l y s c a t t e r i n g s which change the angular 
momentum of the e l e c t r o n . This s e l e c t i o n r u l e makes 
p o s s i b l e the wr i t i ng of the e lec t ron-phon coupl ing 
cons t an t as the quo t i en t of two pai:araeters, each of 
which i s of chemical ' n a t u r e . 
- , ANTSOTRnPIC, IMPURITIES, SCATTERING 
3 . MONIEN (H), SCHARNBERG (K) and WALKER (D). Resonant 
impiirity s c a t t e r i n g in a n i s o t r o p i c superconductors : 
Ef fec t s of a r b i t a r y phase s h i f t s and p a r t i c l e - h o l e 
assymetry. Spijd s t a t e communications; 63, 4 ; 1987, 
J u l y ; 273-7, 
S c a t t e r i n g phase s h i f t s N d e v i a t i n g from the 
u n i t a r i t y l i m i t by 20-30?^ give r e s u l t s for t r a n s p o r t 
c o e f f i c i e n t s i n q u a l i t a t i v e agreement with experiments 
on the heavy termion systems UPt^ and UBe^ ^^ * '^^^^ 
freedom in the choice of „ fu r the r compl ica tes the 
e x t r a c t i o n of the pa i r s t a t e from experimental d a t a , 
- , ANISOTROPIC, IMPURITES, SHIBA-RUSIMOV. 
4 , TANG (IM), Shiba-Rusinov i m p u r i t i e s i n a n i s o t r o p i c super -
conduc tors : Spec i f ic hea t jump a t Tc, IPhvsics l e t t e r s A? 
120, 5; 1987, February; 247-50, 
The s t rong coupl ing express ion for the f r e e energy 
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difference of a superconductor containing strongly 
interacting magnetic impurities obtained by "ifamanoto and 
Nagi is generalised so that it can be applied to anisotropic 
superconductors. The specific-heat jump at Tc is then 
calculated from the resulting expression within the square 
well model version of the Migdal-Eliashburg for mulation 
of superconductivity. 
-, ANISOTROPIC, Tc. 
5. TANG (IM). Tc of an anisotropic superconductors containing 
non-magnetic resonant states. Physics letters A; 116, 3; 
1986, June; 125, 9. 
The effect of resonant scattering by non-magnetic 
Anderson impurities on the transition temperatures of 
anisotropic superconductors are investigated within the 
framework of the weak coupling BCS theory and the strong 
coupling Migdal-Eliashburg theory. It is shown that the 
two formation lead to expression for Tc which are very 
similar. 
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-, ORDER PARAMETER and JOSEPHSON CURRENT AMTI-FERRO HAGNRTIC 
6. CHI (H). Order parameter and the Josephson current for an 
antiferromagnetic superconductor. Solid state coinmunications; 
65, 8; 1988, February; 885, 888. 
The superconducting order parameter (T) and the 
maximum Josephson tunneling current Js (T) for an anti-
ferromagnetic superconductor are calculated both in para-
magnetic and the antiferrom agnetic phases. The effects of 
melecular field, empxarities and the elastic scattering 
from spin fluctuations have been included, 
-, ANYON. 
7, CHEN (Yi-Hong). On anyon superconductivity. Intepnational 
journal of modern physics B; 3, 7; 1989, July; 1001-67. 
Describes the statistical mechanics of a gas of 
frictional statistics particles in 2+1 dimensions. In 
case of statistics very close to *'ermi statistics, the 
effect of statistics is a weak attraction. Also describes 
the order parameters for this superconducting phase in 
terms of "spontaneous breaking of communicativity of 
translations" as opposed to the usual pairing order 
parameters. The characteristic P and T violating 
phenomenology is also discussed. 
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-,-, LATTICE DYNAMICS. 
8. GAITONDE (DM) and RAO (Sumathi). Lattice dynamics and 
anyon superconductors. Modern Physics letters B; 4, 18; 
1990, October; 1143, 51. 
A model of anyon-terraions coupled to a statistical 
guage field-also coupled to phonons via the usual electron-
phonon coupling is examined. Explains the phonon response 
when the system is in the superconducting anyon ground 
state and show the existence of peal?s in the phonon spectral 
functions whose frequencies shift with carrier concentra-
tion, 
-,-, VECTOR PAIRING and CHERM-SIMON TERM 
9, CHOONLIK HO. Vector pairing and fluctuations-enduced 
chern-simons term in anyon superconductivity. Modern 
physics letters B? 4, 18; 1990, October, 1137-41. 
Assuming some sort of vector pairing in high 
temperature superconductivity, it can be shown that the 
topological chern-simon term can be generated dynamically 
due to quantum fluctuations in a BCS-type four-fermion 
model. This fluctuation-indueed chern-simon terms provide 
a natural way to incorporate fractional statistics and 
and thus a more direct connection with anyon superconduc-
tivity. 
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- , Ba-Gd-C^-O, STRUCTURE, CRYSTAL. 
10. XU (XT), LIANG (JK), XIE {SS), CHE {QC), SHAO (XY) , 
DUAN (2X5) and CUI (CG) . C r y s t a l s t r u c t u r e and supe r -
conduc t iv i t y of the Ba-Gd-Cjj^-O system,. Sol id s t a t e 
communications; 63^ 7; 1987, August; 649-51 . 
The c r y s t a l s t r u c t u r e and superconduc t iv i ty of 
Ba-Gd-C^-0 system are r e p o r t e d . The compound Ba^ Gd C 
OQ „ has an orthorombic d i s t o r t e d p e r v o s k i t e s t r u c t u r e y-y 
c e l l with parameters a = 3,909 iP, B = 3.849 A° and 
C s= 11.682 PP, I t i s an e x c e l l e n t superconduct ive phase 
with the temperature of zero r e s i s t i v i t y t r a n s i t i o n 
94,5 K. 
- , Ba (or Sr) - La - C^ -^O 
11. LI (Yan-Min), Possible picture for high Tc superconductivity 
in Ba (or Sr) - La - C„ -0 compounds, Soj.id state 
Communications; 62, lO; 1987, June; 677-80. 
It is proposed that the electron pairs responsible 
for high Tc superconductivity in Ba (or Sr) - La - C^ . - o 
Compounds fall inthe crossover region from bipolarons to 
Copper pairs. Bipolaron condensation could exist in some 
superconducting samples, while in others BCS-type super-
conductivity may appear. The behaviour of the resistivity 
which rises with decreasing temperature below a certain 
temperature T^ in some samples is ascribed to the transition 
from electron to bipolarons. 
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- , 3 a P b i _ ^ ^i^ O3, INTERACTION, ELBCTRON-PHOKON. 
12. SHIRAI (M), SUZUKI (N) and MOTI^KI (K) . Microscopic 
theory of electron-phonon interaction and superconductivity 
of Ba P^i^y. Bi^ 03* Solid state communications; 60, 6; 
1986, November; 489-93. 
Electron-phonon coupling coefficients in Ba Pb, 
Bi^ O3 are calculated microscopically on the basis of the 
light-binding band model which utilizes energy band 
structures obtained with the use of the self consistent 
LAPW method. The results explain semi-quantitatively the 
observed x-dependence of Tc. 
-, Ba -Y - C^ - 0, EFFECT, SC. 
13. ZHAO (BR). Effect of Sc on the superconductivity of the 
Ba-Y-C,^  oxides. Solid state communications; 63, 5; 1987, 
August; 409-10. 
The oxide compound of Ba ^ Y ^_^ Sc^ C^ 
(x as 0.05 - 0,35) have been prepared. It was found that 
the superconducting transition temperatures of the san5)les 
of the samples vary with the contents of Sc and when Sc 
0.325, the samples become non-superconducting. 
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-,-, ELECTRON DIFFRACTION. 
14. TENDELOO (G Van), ZANDBERGEN (HW) and AMELINCKX (S) . 
Electron diffraction and electron microcopic study of 
Ba-Y-Cjj-O superconducting materials. Spiid state 
communications; 63, 5; 1987, August; 389-93. 
Electron microcopy and electron diffraction have 
been applied to show that the orthorombic phase in the 
compound Ba2 Y C43 0^ ^  is responsible for the high 
superconducting transition temperature. A positive 
correlation is found between the volume fraction of the 
orthorombic phase and the superconducting transition 
temperature. 
-,-, MORPHOLOGY. 
15. YINHUAN (Shi), BAIRU (Zhao) and YUYING (Zhao). Structure 
and morphology of high-Tc Ba-Y-C4 oxide superconductor. 
Solid state communications; 63, 7; 1987, August; 661-3, 
The morphology and structure of Ba Y C 
0^ (x = 0.05 - 0.7) by optical microscope, X-ray and 
electron diffraction are investigated. The results 
showed that the orthorombic perovskite structure is 
responsible for the high TC superconductivity, with 
small black granular microstructure. ITie lattice parameters 
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are a = 3.824 A°, b = 3.897 A° and c = 11.50 A°. The 
superconduc t iv i ty of the samples with d i f f e r e n t micro-
graphic morphology and c r y s t a l s t r u c t u r e have been 
d i s cus sed . 
- , - , RAt4AN SPECTRUM. 
16, DAOQI (Yu), RONGCHUAN (Fang), QIRUI (^hang), YONG (Zhao), 
ZHENHUI (He) and MINJIAN (Zhang). Raman spectrum of 
Ba-Y-C^-0 system. Sol id s t a t e communications; 64, 6; 1987, 
November; 877-80. 
The Raman spec t r a of a s e t of samples with nominal 
composition Ba^ Y^_^ ^^ O3 (0.005 x 0.8) which a re 
synthes ized under the same cond i t ion have been measured. 
I t i s observed t h a t t he main c h a r a c t e r s of Raman spectrum 
are qu i t e d i f f e r e n t for the two groups of samples with Ba 
concen t r a t i on being 0.3 x 0.8 and 0.005 
X 0,075 r e s p e c t i v e l y . 
- , - , STRUCTURE. 
17. SHI (YH), WANG (HS) , WANG (YG) , LU (Y) , ZHAO (BR), 
ZHAO (YY) and Ll(L). Superconductivity, structure and 
microstructure of Ba-Y-Sc-C oxides. Solid state 
communications; 63, 7; 1987, August; 641-3. 
Small amount of Sc (.0.05-0.35 at %) to Ba-T-C^ 
40 
oxide and found t h a t t he superconduc t iv i ty d e t e r i o r a t e d 
d r a s t i c a l l y when the Sc con ten t reached 0.325 a t %, X-ray 
and e l e c t r o n d i f f r a c t i o n showed t h a t t he or thorombic 
pe rovsk i t e s t r u c t u r e changed to mul t i -phase s t r u c t u r e 
with u n i d e n t i f i e d phases . The m i c r o s t r u c t u r e s observed 
by TEM are of needle l i k e morphology. Their phases a re 
not y e t i d e n t i f i e d . 
- , Ba2 Y 0*2 (5 9» STRUCTURE, ELECTRONIC. 
18. MATTHEISS (LF) and HAMANN (DR). E l e c t r o n i c s t r u c t u r e of 
the high Tc superconductor Ba2 Y OA 0 _, Spi id s t a t e 
communications; 63, 5; 1987, August; 395-9 . 
The e l e c t r o n i c s t r u c t u r e of Ba, Y C4- 0 , _ has 
been c a l c u l a t e d us ing the l i n e a r augmented-plane wave 
method. The r e s u l t s show s t rong ly 2-dimensional and 
I -dimensional f e a t u r e s in the energy bands . These give 
r i s e tocom|)eting charge dens i t y wave i n s t a b i l i t i e s . 
The proximity of these i n s t a b i l i t i e s and the l a r g e 
e lect ron-phonon matr ix elements of t he Fe rmi - l eve l 
e l e c t r o n s make important c o n t r i b u t i o n s to the high Tc 
of t h i s m a t e r i a l . 
41 
-, Ba2 Y C*3 0 , EFFECT, IMPURITIES, MnNMAGNETlC. 
19. TAKABATAKE (T) and ISHIKAWA (M) . Effect of non-magnetic 
empurities of Al, Mo and Zn on the superconductivity of 
Ba2 Y C^^ 0 , Solid state communications; 66,4; 1988, 
April; 413. 6. 
Explains the structural and superconducting 
properties of Baj Y iC^^^^ j^^ ) 3 0^ for M = Al, Mo and 
Zn. The crystal structure of both Ai and Mo doped systems 
gradually loses the orthorornbicity approaching the 
solubility limit of x « 0,04, while the Zn doped system 
remains orthorombic without a significant change of 
lattice parameters. It is found that all the three 
non-magnetic impurities depress both Tc and super-
conducting volume fraction in a similar way but more 
strongly than magnetic ones like Fe, Co and Ni. 
-,-, ISOTOPE EFFECT, COPPER. 
20. LIN OJAN (C Lin) . Copper esotope effect is Ba2 Y C4^ 0^ 
Solid state communications; 65, 8; 1988, February; 869, 871. 
The effect of esotopic substitution on the super-
conducting Tc in the 90K superconductors Ba- Y C4- 0_ by 
/TO fZ(r 
replacing ordinary copper C^ with C^ ^ and C^ has been 
42 
studied. The transition temperatxires are found to be the 
some vjithin experimental error of + 0.2K, This indicates 
that the copper effect is absent in this material, as in 
the case of oxygen. 
-,-, NMR and HJi, 
21. LUTGEMEIER (H) and PIEPER (MW) . NMR and NCR in the high 
Tc superconductors ihsi^^^ ^^x^ 2 ''«4°4 ^ "*^  ^ ^2 ^  ""^ 3 °7* 
Solid state communications; 64, 2; 1987, October; 267-70. 
NMR and NQR of "^^ '^ C^^ , at 1.2 - 4.2K and of 
«« 
139 
La a t 1.2 - 290K was observed us ing magnetic f i e l d s 
upto6.5T, The complicated La-spectrum in I^^^C.O, shows 
d e t a i l s of the C^-antiferromagnetism in t h i s m a t e r i a l 
which i s absent in the Sr-doped superconduct ing sample. 
From the Cu-resonance of two d i f f e r e n t s i t e s in Ba_ 
Y Cfl.^  O7/ i t i s concluded t h a t t h e r e i s no magnetic order 
i n t h i s superconductor . 
- , Ba^ Y Gtt^  0^_g, DISORDER, HEAVY ATOM. 
2 2 . TENDELOO (G Vara) , ZANDBERGEN (HW) , QKABE (T) and 
AMELINCKX (S) . Heavy atom d isorder i n the high Tc-
super conductor Ba2 Y C4- 0„ ^ s tud ied by means of 
e l e c t r o n microscopy and e l e c t r o n d i f f r a c t i o n , S61id 
s t a t e communications; 63, 11; 1987, September; 969-72. 
I t i s shown t h a t on r ap id coo l ing of the compound 
43 
Ba2 Y 04.3 0^ __^  one obtains a highly disordered material 
in which the pervoskite framework is conserved but in 
which barium and yttrium atoms exhibit a high degree of 
disorder. This leads to lattice deformations, which can 
be visualized in the electron microscope. The electron 
diffraction patterns also reveal the disorder. 
-,-, HALL EFFECT, 
23, YONG (Zhao), QIRUI (Zhang), WEIYAN (Kuan), JANSHENG (Xia), 
ZHENHUI (He) and SHIFANG (Sun), Hall effect in single in 
single phase Ba2 Y C*^ 0„_g . Solid state communications; 
64, 6; 1987, November; 885-8. 
Results of resistivity, a,c, magnetic susceptibility. 
Hall effect and superconductivity for single phase Ba^ Y 
C4-0 0^ ^  are reported. The positive value of Hall constant 
above Tc indicates that the carriers of the sample are 
hole-like in normal state and it's concentration is about 
21 —3 1,1 X 10 cm" at room temper at\ar e. A large anomaly of 
Rjj near Tc is observed which may be indicative of granular 
superconductivity or be related to the intrinsic quality 
of this class of oxides. 
44 
-, Ba2 Y CCi^  Og_^ ^ , TRANSPORT PROPERTIES. 
24. YAOZHONG (Ruon) , AUELONG (HU) , YONG (iiliao) , YITAI (uian), 
^UYAO (Chen), RUIPING (Wang) and QIRUI (^ hang) . Transport 
properties in single phase superconductor Ba2 Y CH.^ 0 , 
Solid state conamunications; 64, 4; 1987^ October; 467-9. 
The electrical resistivity and thermopower are 
measured on the single phase superconductor Baj Y 04.-
Og_g ( ^  =2,1). The results indicate that the temperature 
depends of the resistance and thermopower exhibit typical 
metallic behaviour and the samples conducts via electrons 
at high temperatxrces. The behaviour of the thermopower 
can be described with Mott's semi-classical model. 
-' «^2 n^, ^^3 °9.x 
25, ALVARADO (F Garcia). New high temperature superconductor; 
^^ 2'^ m'"*3^ 9-x* ^^^^ state communications; 63,6; 1987, 
August; 507-10. 
A new high temperature superconducting oxide Ba2 
^m^*3^9-x ^ ®^ been synthesized and chairacterized by means 
of x-roy and electron diffraction as a single phase with 
a pervoskite related structure. The superconducting D.C. 
transition occurs at TC = 96.5K with a transition width 
(10-90^) of 1.7K. 
45 
-,-, PROPERTIES, MAGNETIC. 
26. OBRADORS (X), LABARTA (A) and TEJADA (J) . Magnetic 
properties of Ba2 S C^ ^g-x •^'•^ ^ "^^ superconductor. 
^olid state conmiunications; 64^ 5; 1987, November; 707-10. 
The magnetic properties of the new high Tc super-
conductor Bao 3 C*_ 0_ „ have been investigated from d.c. 
magnetization measurements performed in a SQUiD magnetometer, 
The amount of Merssner effect at low temperature is SS/'o 
of the full diamagnetic flux expulsion thus indicating 
bulk superconductivity. Paramagnetic susceptibility 
3 + 
measurements give an effective magnetic moment for Sm 
slightly lower than the free ion value. 
- ^ S - ^ 1-x - ^ «' - 03-y 
26. DONG (Zi-Wen) . High Tc superconductivity in the Ba^-Y^_^ 
C4-0-, compound system. S^ iid state communications; 63/ 3; 
1987, July; 197-200. 
High Tc superconducting compounds with nominal 
Compositions Ba^ ^ "^i.^^* 03_y were prepared by silid state 
reaction method. The superconducting transition onset 
temperature is above 93K in the compounds with anyX, 
The compound with an optimum composition of x = 0.70 has 
a norrow superconducting transition of 3K with Tc 
46 
0 = 105K and TcL = 96K. The possible superconductivity 
with Tc above 150K in the X = o.60 compounds is discussed. 
BONDS, VALENCE, 
28. MESSMER (Richard P). Superconductivity as a synchronous 
spatial alternation of a valence bonds. Solid state 
communications; 63, 5; 1987, August; 405-8. 
A new theoretical model for superconductivity is 
proposed which depends on a pairing in real space Pair-Pair 
correlations establish an ordered array of such pairs 
and a synchronous alternation among equivalent coherent 
spatial arrays of valence bonds is considered as the 
origin of superconductivity. Simple metals with two 
value electrons (e.g. Be, Zn etc.) are used to illustrate 
the ideas. 
-, (BEDT-TTF)3 CI2 2H2O. 
29. MORI (Takehiko) and INOKUCHI (Hiroo). Superconductivity 
in (BEDT-TTF)3 CI2 2H2O. Solid state communications; 64, 3; 
1987, October; 335-7. 
The metal serai-conductor transition of a novel 
organic conductor, (BEDT-TTF)3 CI2 2H2O (BEDT-TTF: bis 
(ethylenedithio) tetrathiafulvalence), which occures 
around look, is gradually suppressed by pressure. Under 
47 
the pressure of 16K bar a superconducting state appears 
at 2K. The pressure dependence of the resistivity and 
the preliminary measurements of the critical field are 
reported, 
-, (Bi Ca St) Cu^ Oy. 
30. LOCGUET (JP). High temperature superconductivity in the 
compound (Bi Ca Sr) Cu^ Oy, Solid state communications; 
66, 4; 1988, April; 393, 395, 
An onset of superconductivity at 90K and a zero 
resistance at 72K sere observed in the new high Tc compound 
Bi Ca Sr (Cu^ Oy. No evidence was found for a sharp 
resistance drop above loo)?. A maximum in the Tc value 
was measured for a Cu fraction x =2; wuenching experiments 
reveal that also in this compound the oxygen content is 
crucial for a high Tc. 
- ^il.9-x^^x ^^0.1^^2 ^ ^ 2 % ° ^ 
31. CAO (LZ). Superconductivity in Bi^ g_^ Pb^ Sb^ ^ Sr^ 
Ca2 Cr, 0 compounds. Modern physics letters B; 2, 1; 
1989, May; 641-5. 
Superconducting properties of Bi^ ^ g^x^^x ^^2 ^ ^2 
C<4o 0 have been investigated with x =6.1, ^,2, 0.3 and 
4S 
0.4» The diamagnetic signals of three samples (x =0.2, 
0«3, 0.4) indicated that three superconducting transitions 
(140K, llK, 80K) exist in thcee multiphase compounds, 
-, Bi Sr Ca C4 0. 
32. KORCZAK (W) , KORCZAK (SZ) , MAZUREK () , and WY20KINSKI (KI) . 
Preparation and study of super conductivity in Bi Sr Ca Cu 
oxides. Solid state communications; 66, 9; 1988, June; 
971, 3. 
Describes the ceramic super conductors of nominal 
composition Bi Sr Ca C42 Ox showing the super conducting 
transition at 75K and 83K. Power X-rays diffraction 
patterns at room temperature show that samples are 
raultiphased with main phase having orthorombic unit cell 
of approximate dimension 5.50X26.5x31.8 Amstrongs. The 
result of E.P.R measurements are presented. 
-,-, EFFECT, Pb. 
33. HE (Qing), YU (Ding-An) and CHANG (Shi-An). Effect of Pb 
addition on the structure and the stability of super-
conducting phases in Bi-Sr-Ca-C4-0 superconductors. 
Physics letters A; 137, 7-8; 1988, November; 441, 6. 
A superconductor with zero resistivity temperature 
49 
104K has been prepared by incorporating Pb into the Bi-Sr-
Ca-C4-0 superconductors. The Pb addition does not change 
the unit cell parameters of the superconducting phases, 
but it enhances the high temperature stability as well as 
the proportion of the high Tc phase. The chemical composition 
of the low-Tc and high Tc phase are approximately Bi^ . Pb^ 
Sr^ Ca2 Ctt^  :0y and Bi^ Pb^ Sr^ Ca^ ^^6°y respectively. 
-, Bi^ ^ ^2 5 ^ ^2 5 ^ **4 °x' ^-^^^ DIFFRACTION. 
34. LEVENTOURI (TH) . X-ray diffraction and electron paramag-
netic resonance studies of a Bi^ ^ ^2 5 ^ ^2 5^ *4 ^x ^ '^ P®^ " 
conducting phase, ^ 3odern physics letters B; 3, 17; 1989, 
November; 1319-25. 
A low Tc phase of Bismuth superconductor is studied. 
A nominally Bi^ St^ 5*^ *4 ^ x co^ PO^ *^^  ^^^ produced by the 
solid state reaction method with a Tc = 80K. JUray 
diffraction studies show that the structure is very similar 
to the structure of the 4:3:3:4 composition with indications 
of small amounts for other phases. 
-5n 
-, BISMUTH jnd THALLIUM, VALENCE STATE. 
35. VIJAYAKRISHNAN (V). Valence states of Bismuth and 
Thallixim in superconducting cuptrates. Modern physics 
letters B; 4, 7; 1990, April; 451-68. 
Based on a Bi L3 edgs X-ray absorption spectros-
copic study of superconducting bismuth cuprates and model 
Bi compounds, it is shown that Bi is essentially in the 
3+ state in the cuprates. T1-L3 absorption edge studies a 
number of thalliiwn cuprate superconductors alongwith 
those of model compounds show some evidence for the 
3 
occupany of the Tl-6s band, but Tl is the prepondarant 
species. Cuk edge studies of the thallium cuprates show 
that C4 is essentially in the 2+ state. 
-, BLUE BRONZE, CHARGE DENSITY. 
36. MIHALY (G) and BEAUCHENE (P) . Sliding charge density 
waves without damping: Possible Frohlich superconduct-
ivity in blae bronze. Solid state communications; 
63, 10; 1987, September; 911-4. 
iiero differential resistance is K M 0, in 
the temperature range of 4.2 - 40K is observed. It appears 
above a contact dependent barrier v6ltage. By measuring 
narrow band noise spectra at different current levels. 
51 
it is shown that the phenomenon arises from undamped 
sliding of charge density waves. 
-, BULK, La^^Q^Sr^^^ Cii O4 and La^^^E^^^ ^ C^y 0^  
37. FELNER (l). Bulk superconductivity in I^^ Q^ Sr ^04 0^ 
and in La^ ^  Eu- 25 ^^Q 15 "-"^  04* ^ olid state communica-
tions; 62, 12; 1987, June; 791-4. 
Metallic oxygen compounds in pseudo ternary 
systems La-Cu-M-0 with M=Sr, Pb have been prepared by 
high temperature solid state reaction under different 
conditions. The susceptibility measurements on La. g^ 
Sr^ ,- "--uO, shows that the onset of superconductivity 
at Tc = 41K. Substitution of Sr by Pb destroys this 
superconductivity 
-, TEXTURE GROWTH, GRAVITY AIDED CERAMIC. 
38. BOURDILLON (AJ) . Gravity aided teaiture growth in 
ceramic superconductors. tModern physics letters B; 3, 14; 
1989, September; 1053-60. 
Texture growth in incongruently melting ceramic 
superconductor materials such as Y3a2 ^'^^'^n ^ can be 
combined with zone refinement in the thermal gradients 
52 
to increase critical current densities. In gravity 
aided texture growth, a vertical thermal gradient is 
used with downward motion of the partially molten 
specimen so that the molten phase recrystallizes with 
grain growth. 
- , COPPER OXIDES, MIXED-VALENT. 
39. SREEDHAR (K), RAMAKRISHNAK (TV) and RAO (CNR). High-
temperature superconductivity in mixed-valent copper 
3+ 2+ 
oxides: Relation between Tcand nominal C4 /OA ratio 
Solid state communications; 63, 9; 1987, September; 
835-7. 
The superconducting Tc in the various copper 
oxides shows a broad maximum at a certain value of the 
3+ 2+ 
nominal c9 /CI- ratio. % e significance of this 
important teature is discussed and a model cased on 
strong correlations is suggested to explain the results, 
53 
-, C8K, PHASES, HIGH PRESSURE-
40. BELA3H (JT) , ZH/iRlKOV (OV) and PALNIGHStiKO (AV) . On the 
superconductivity of high-pressure phases in a potassium 
graphite intercalation compound C8K. Solid state 
communications; 63, 2; 1987, July; 153-5. 
New superconductive high-pressure phases are found 
in a stratified C8K graphite-potassiumcompound in the 
baric processing range from 8 ,to 90 K bar. The dependence 
of critical temperature (Tc) on processing pressure (P) 
is complicated and non-monotonous, which may be attributed 
to the change in a compound stage. 
-, CgQ, on-DOPED. 
41. Zhennon (GU) . Superconductivity in •^ 'n-doped C , Solid 
state communications; 82, 3; 1992, i^ril; 167, 170. 
The superconductivity has been detected in the 
Sn-doped C samples by IC susceptibility measurements. 
The Sn-doped C samples is insensitive to air. i^D6 and 
XRD examinations show that the Sn-atoms have intercalated 
into thfe interstitial positions of the C lattice during 
a very slow diffusion reaction process. 
54 
-, Ca-O, COUPLING, ELBCTRON-PHnNON. 
42. SHANGDA (Xia). Change of electron-phonon coupling 
corapanying superconductivity-transition in C4-0 system. 
Modern physics letters B; 4, 6; 1990, March; 415-21. 
The strong zero-field microwave absorption in 
-4 ESR spectra was observed at certain energy from 3x10 
-1 -1 
cm to 0.3 cm in various high Tc superconductors of 
C4-0 compound stronger for sample in air than that 
contained in vacaum tube. The observed absorption is 
stronger for pieces-sample smashed than for bulk-sample, 
-,-, ELECTRONIC STRUCTURE. 
43. FUJIMORI (A), TAKAYAMA-MURQMACHI (E) and UCHIDA (Y) . 
Electronic structure of superconducting C4 oxides, 
Solid state communications; 63, 9; 1987, September; 
857-60. 
On the basis of photoemission results on La-^ ^ 
Sr„ Ctt 0 and YBa^ 0 , it is suggested that carriers X ^—y z y' ^^ 
doped in the insulating samples are oxygen P holes 
rather than C4 d holes. The P holes interact with the 
localized C4 d states through hybridization and may 
give rise to an anomaly near the Fermi surface as descibed 
by a periodic Anderson model with low carrier density. 
55 
-,-, OPTICAL MODE, TRANSVERoE. 
44. SHAPIRO (B Ya) . Transverse optical mode and high temperature 
superconductivity. Physics letters A; 127, 4; 1988, 
February; 239, 41. 
^ theory of superconductivity is proposed taking 
into account the interaction of the holes with the trans-
verse optical modes. The critical temperature is obtained 
in the framework of the two band model. The dependence of 
the critical temperature onthe concentration of the oxygen 
defects in the C*-0 chainis discussed. 
-, DETERMINATION, STRUCTURAL, LATTICE IMAGING. 
45. GALLAGHER (WJ). Identification and preparation of single 
phase 90K oxide superconductor and structural determina-
tion by lattice imaging. Solid state communications; 63, 2; 
1987, July; 147-50. 
Various compositions of Ba-Y-Cu-0 have been 
investigated, resulting in the preparation of single 
phase 90K superconducting material of composition (Ba ,„ 
YQ 23) *'*' 03. an<3 the identification of the structure 
of the superconducting phase by lattice imaging as a 
layered perovskite. 
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-, ELFCTION PAIRING. 
46. KURAMOTO (V) and WATANABE (T) . Electron pairing by 
cooperation of super exchange and polarous effects. 
Solid state communications; 63, 9; 1987, September; 
821-5. 
Proposes a pairing mechanism relevant to high Tc 
superconductors with strong electron correlations. The 
Habbard model is extended to account for a large electron-
phonon interaction. It is shown that the band width is 
much reduced by the polaron effect, but that the super 
exchange interaction is not reduced. 
-, ENKRGY GAP relation between CRITICAL TEMPERATURE. 
47. KRESIN (Vladimir Z), On the relation between the energy 
gap and the critical temperature. Solid state communications; 
63, 8; 1987, August; 725-7. 
It is shown that the ratio B = eOTc (6 is the 
energy gap at T = OK) saturates with increasing strength 
of the electron phonon interaction, the value Btnax is 
calculated. The special care of a multigap superconductor 
is discussed. New high-Tc superconductors present a 
unique opportunity to observe a multigap structure. 
57 
- , Er~Ba-CML-0, ZERO RESlSTANCh;. 
48 . QI-RUI (/.hang), YI-TAI (Quan) and ZU-YAO (Chen), Zero 
r e s i s t a n c e above 90K in superconducting o x i d e s , Er-Ba-C4-0 
and Yb-3a-C4-0. Sol id s t a t e communications; 63, 11; 1987, 
September; 961-4. 
Superconduct iv i ty t r a n s i t i o n has been observed by 
e l e c t r i c a l r e s i s t a n c e and a.c. magnetic s u s c e p t i b i l i t y 
measurements in Br-Ba-C4-0 and Yb-Ba-C4-0 sys tems. The 
h i g h e s t Tc (P = 0) i s 90 3K for Er-Ba-Cu-0 and 9IK for 
yb-Ba-C4-0. 
- , E« Ba2 CUj 0^^ BEHAVIOUR, VIBRATIONAL. 
49 , BOOLCHAND (p) . Local chemistry and v i b r a t i o n a l behaviour 
of the r a r e - e a r t h in the high Tc superconductor E4Ba2 
^ ^ 3 ^ - D * ^^^^^ s t a t e communications; 63, 6; 1987, August; 
521-4. 
151 Temperature dependent E4 Mosshauer spect roscopy 
experiments on the high Tc = 90K superconductor E4'Ba2 
C(43 Or in the range of 4.2K T 30K d i sp l ay evidence of 
3+ 2+ 
Eli - s i t e on ly . No evidence of E4 s i t e s i s observed 
v a r i a t i o n of i s o m e r - s h i f t ^(T) and r e c o i l - f r e e - f r a c t i o n 
f(T) shows t h a t the mean square displacement (Inf) and 
mean square v e l o c i t y ( i ) of t he E4' s i t e a re both 
c h a r a c t e r i s e d by Debye temperature 80 = 280(5) K. 
58 
-, Er Ba2 CU3 Q^y, STUDIES, MAGNETIC. 
50. MALIK (SK). Magnetic studies on the oxide superconductor 
EtBa2^'^2!^'j ^^ various temperatures, and fields. From 
the hystersis loop recorded at 4.2K, the values of the 
lower critical field and magnetization critical current 
densities ace determined. In the superconducting state 
the magnetizationis found to become positive at some 
temperature depending upon the applied field. 
51, OSEROFF (SB) . Electron paramagnetic resonance, electrical 
resistivity, and magnetization studies in the high Tc 
superconductors E4Ba2Cil30g_jj and E4Ba2 (^"^ .^y ^y) 3 Og.^ 
(M = Cr, Mn, Fe, Co, Ni OR Zn). Solid state communications; 
64, 2? 1987, October; 241-5. 
The electron paramagnetic resonance (EPR),electrical 
resistivity, and d.c. magnetic susceptibility from 2K-300K 
for the high Tc oxide superconductor E4Ba2C42<4>Q ^f 
either undoped or doped with 3d ions (Cr, Mn, Fe, Ni, Co 
or Zn) which presumably substitute at the increase in 
intensity and decrease in field for resonance as the 
temperature is lowered, are measured. The behaviour and 
origine of EKl signals are discussed. 
5!5 
-, FILMS, THIN, FLUX FLOW NUMERICAT. STUDY. 
52. BUCK (Wolfgang). Numerical study of the flux-flow onset 
in this film superconductors. Physics letters At 133, 6; 
1988, November; 342, 5. 
Time resolved measurement of the flux-flow voltage 
provide detailed information on the spatial current 
distribution and the migration of the flux domains across 
superconducting thin film samples. In order to describe 
the more general care of a series of consecutive flux 
tubes, the mutual interaction between the flux tubes has 
to be included. For type-1 superconductors the comparison 
of such extended model calculations with the experimental 
results reveals a damped oscillation of the nxomber of 
flux-quanta in consecutive domains. 
-, FLUX TUBE, VOLT'AGE PROFILE, TEMPORAL. 
53. BUCK (W) and PARISI (J). Temporal voltage profile of a 
single flux tube moving across a superconducting strip. 
Physics letters A; 116, 2; 1986, May; 77-80. 
The temporal voltage profile which is generated 
by a single multiquantum flux-tube crossing a super-
conducting strip of type-1 material is simulated by 
calculations based on the G^bs free-energy barrier model. 
60 
The simulation can reproduce the experimental data in 
every detail without any fitting procediire except a 
correction of the critical current due to unknown sample 
shape around the nucleation site of theflux tube. 
-, ^^^^2^*^3^6+ii ANTIPERROMAGNETIJM, CALOl^TRlC EVlDEbiCE. 
54. HO (JC), HOR (PH), MENG (RL) , CHU (CW) and HUANG (CV) . 
Calorimetric evidence of antiferromagnetism in GdBaj 
0430^^^ . Solid state communications? 63, 8; 1987, 
August; 711-2. 
Heat capacity measurements between 1,8 and lOK 
have been made on the superconductor GdBa^ Ctt-^ O ^  with 
S = 0.7 and To = 94K. A w^ll defined magnetic transition 
prevails at 2,22K. The entropy involved agrees well 
8 + 
with the complete antiferromagnetic ordering of Gd ions. 
-, GdBa2C«.307, MEASUREMENTS, MOSoSAUER. 
55. SMIT (HHA) , DIRKEN (MW) , THIEL (RC) and DEJONG (IJ) . 
155 
Gd-Mossbauer measurements on the ceramic superconductor 
GdBa2C4-gO^ . Solid state communications; 64, §; 1987, 
November; 695-7. 
155 
Gd Mossbauer effect measurements have been 
performed on Gd Ba2 ^^ ^' ^o^h in the superconducting 
61. 
orthororabic and in the semi-conducting tetragonal phase. 
The observed isomer shifts are similar to those found in 
insulating Gd-transition metal oxide, indicating that 
thereis no conduction electron density withinthe Gd layers 
below the temperature at which the specific heat shows a 
sharp peal? both phases show magnetic ordering. The Gd 
moment is found to be parallel to the t--axis, 
-,-, ORDERING, MAGNETIC. 
56. SEN (Harabbusan). On the magnetic ordering of the high 
Tc superconductor GdBa2C4'30 . Physics letters A; 129, 2; 
1988, Mayi 131, 4. 
The magnetically ordered state of Gd Ba2 C4^ 0^ 
at low temperatures has been investigated using the 
extended. Luttinger-Tisza method. It is found that the 
observed ordering of this compound can be explained by a 
purely dipole-dipole interaction, An estimate has been 
made of the internal magnetic field produced due to 
magnetic ordering of Gd metal ions at a copper site and 
it is found that the values are within the range of 
superconducting quenching field and may permit the 
coexistence of magnetic ordering and superconductivity. 
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-, GdBa2 C43 0 , MAGNETISM, 2-DIMEN.'=?inNAL. 
57. BERG (J Vanden), SEEK (Vander), kES (PH), MYDOSH (JA) , 
NIEUWENHUYS (GJ) and DEJONGH LJ) . Superconductivity and 
2-dimensional magnetism in orthorombic and tetragonal 
Gd Ba2 C43 ^n<' ^lid state communications; 64, 5; 1987, 
November; 699-703. 
Susceptibility, specific heat and resistance 
measurements have been performed on Gd Ba2 C4 0- <, both 
in the orthorombic phase which is a superconductor with 
a transition temperatur»e of 93.OK, and in the tetragonal 
phase which is a semiconductor. It is found that large 
7uo Gd moment have essentially no influence on the 
o 
superconductivity, 
-, Gd,Ba, C4, 0„ , ORDERING, MAGNETIC, MUCN JPIN ROTATION-
58. GOLNIK (A). Study of magnetic ordering of the high Tc 
superconductor Gd Ba2 C*^ 07_Y t)y Muon spin rotation. 
Physics letters A; 125, 1; 1987, October; 71, 4. 
Muon spin rotation experiments were performed on 
the high Tc superconductors Gd Ba2 Ci^ 0^ in the 
temperature range from 30 mK to 130K. Below 2.3K, we 
observe in zero external field will defined muon-spin 
precession showing clearly the presence of magnetic 
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ordering in the sample. Two different frequencies could 
be distinguished which corresponds to intecnal magnetic 
fields of 33 and 52 mT respectively. 
-, HEAVY-FERMION. 
59. CYROT (M). Possible origin for heavy fermion super-
conductivity. Solid state communications; 60, 3; 1986, 
October; 253-6. 
Starting from the periodic Anderson Hamiltonian 
in a reduced Brillouin zone scheme, an approximate 
Hamiltonian which describes a conduction band and a 
virtual bound states band coupled by a kondo like 
interaction is derived. At high temperature it behaves 
as a collection of impurities. At low temperature, it 
describes heavy electrons coupled on nearest neighbour 
sites by an antiferrumagnetic interaction. 
60. DOLGOV (ov), FtTloQV (EF) and KHOMSKII (Dl) . Super-
conductivity of heavy fermions in a two-band model. Physics 
letters A; 125, 5; 1987, November; 267, 20. 
Thernrodynamic and electro dynamic properties of 
heavy fermions superconductors are studies in a two band 
64 
model with interband singlet pairing. The general form 
of electron-electron interaction is analysed and it is 
shown in particular that antiferromagnetic spin fluctua-
tions increase the tendency to such a pairing. The 
expression for the free energy functional is obtained 
and the behaviour of the correlation length He2 and the 
London penetration depth at T s o and T - Tc is 
investigated. 
-,-, JOSEPHSON EFFECT. 
61, FENTON (EW) . Josephson effect in superconductors with 
heavy fermdons. Soljd state communications; 60* 4; 1986, 
October; 347-50. 
The Josephson effect between a usual super-
conductors with even-parity pairing and a heavy-Ferraion 
superconductor with old-parity pairing would not be 
zero. Recent claim is that with strong spin-orbit 
coupling the even-parity to odd-parity Josephson effect 
should be order unity times the even-even effect* are 
shown to be incorrect. 
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- , HEAVY FEE114T0NS. 
62 , FENTON (EW). Superconduct iv i ty i n heavy-fermion sys tems. 
Sol id s t a t e coromunications; 64, 6; 1987, November; 
897-900. 
DeHass-Van Alphen experiment has e s t a b l i s h e d the 
c h a r a c t e r of the heavy mass: an enhancement f a c t o r of 
15 t o 40 from f - e l e c t r o n many-body e f f e c t s occurs i n the 
quasi p a r t i c l e mass , and the mass i s comparable to 10 me 
or l e s s . From t h i s , i t i s shown t h a t "Migdal*s theorem" 
holds in superconduc t iv i ty theory for heavy fermion systems. 
The mass- renormal iza t ion alone, i n combination with t h e 
usual coulom b and phonon mediated i n t e r a c t i o n s , cannot 
cause the heavy fermion superconduc t iv i ty to occur . 
- , - , PAIRING, COPPER. 
6 3 , FENTON (EW) . Copper p a i r i n g in heavy-fermion super -
conduc to r s . Sol id s t a t e communications; 60, 4 ; 1986, 
October; 351-5. 
Describes t h a t , for heavy-fermion systems, the 
Coulom b pseudopoten t ia l within the usual framework of 
superconduc t iv i ty theory should be much l a rge r than 
usua l , because the bandwidth for heavy e l e c t r o n s i s 
smaller than the Debey frequency r a t h e r than much l a r g e r . 
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This conclus ion holds only for heavy bandmass e l e c t r o n s 
and i s completely misleading for q u a s i - p a r t i d e s where 
the heavy mass a r i s e s mainly from a many-body e f f e c t . 
- , - , SPIN-LATTICE RELAXATION, NUCLEAR TEMPERATURE DEPENHENT 
64. BAHLOULI (H), Temperature dependence of nuclear s p i n -
l a t t i c e r e l a x a t i o n in the beavy-fermion superconduct ing 
s t a t e . Physics l e t t e r s A: 118, 4 ; 1986, October; 290-11 . 
Some f e a t u r e s of exper imental da t a on nuclear 
spin r e l a x a t i o n time Tl in the heavy-fermion superconduct ing 
s t a t e can be explained by t ak ing i n t o accoxant t h e e f f e c t 
of the e l e c t r o n Zeeman energy. I t i s found t h a t a t an 
in t e rmed ia t e temperature , the usual quasi p a r t i c l e s s p i n -
f l i p s c a t t e r i n g dominates, while a t very low tempera ture 
anew process , p a i r c r e a t i o n dominates and g i v e s T l " x T. 
- , Hg^_ Ag Fg, EFFECTS, ANNEALING and AMISOTROPY. 
6 5 . GROSS (F), ANDRES (K) and WEGER (M), Superconduc t iv i ty 
of Hg^^ Ag FgXEffect of anneal ing and an i sof ropy . So l id 
s t a t e communications; 64, 2; 1987, October; 261-6. 
Descr ibes t h a t by s u i t a b l e p r e s s u r e anneal ing 
procedure , the spur ious superconduct ing t r a n s i t i o n due 
t o f r ee merciory in Hg^^ A^ F^ can p a r t i a l l y be suppresed 
67 
and the bulk transition of this material (including 
fluctuations above Tc) are discussed in detail. 
-, HIGH To. 
66. CHAKRABARTI (J) . High temperat\ire superconductivity. 
Indian lournal of physics A; 66A, 1-2; 1992, March; 
High temperatxure superconductivity requires real 
space spin-singlet pairing of charge carriers. In the hidden 
ligh-binding model, there exist a precise symmetry that 
correlates charges in real space. The stability of threse 
spin-singlet pairs requires both the global and the on-
site number of charges to fluctuate, which is discussed 
here. 
67. CHAUDHURY (Ranjan). High temperature superconductivity 
current states, our theoretical and experimental work. 
Indian lournal of physics; 66A, 1-2; 1992, March; 159-80. 
The current status of the theoretical efforts 
towards understanding the microcopic mechanism behind the 
phenomenon of high temperature superconductivity is reviewed. 
Charge fluctuation is described and work on the magnetic 
property in the insulating phase as well as in the doped 
phase are discussed. 
68 
68 . HANG-SHENG (Wu) and ZHENG-YU (Weng). High Tc super -
conductor . Sol id s t a t e communications; 63, 4 ; 1987, J u l y ; 
269. 
Point ou t t h a t I t I s p o s s i b l e to r e a l i z e a high 
Tc superconductor with the e lec t ron-phones i n t e r a c t i o n . 
A model for i t i s proposed and the p o s s i b i l i t y whether 
the r e c e n t l y d iscovered superconducting m a t e r i a l with 
Tc = lOOK i s the superconductor of t h i s kind i s d i s c u s s e d . 
- , - , ANISTROPY, CRlTlf^ AT. FIELD. 
69 . TARENTO (RJ) . Gn the p r e d i c t i o n of the Tc dependence on 
the non-s to ichiometry and of the c r i t i c a l f i e l d an i so t rophy 
in high Tc superconductors . Physics l e t t e r s A; 133, 6; 
1988, November; 330-4. 
The c r i t i c a l temperature dependence ve r sus t h e 
non-s to ich iomet ry in high temperature superconductors 
has been der ived from a modified Landau-Ginzburg 
c a l c u l a t i o n . A q u a l i t a t i v e agreement has been ob ta ined with 
exper iments . The anisot ropy of the c r i t i c a l f i e l d (Hc2) 
• which i s agreement with experiment which shows t h a t 
d imens iona l i ty c o n t r o l s superconduc t iv i ty i n YBa^ C*^ 
O7-X. 
69 
-,-, CERAMICS, OXIDE GLASS. 
70. CHAUDHURI (BK) and SOM (KK). Oxide glass to high temperature 
ceramic superconductors: A novel route. Indian 1o\jrnal of 
physics A; 66A, 1-2; 1992, January; 37-89. 
Describes the recent development that many of the 
oxide glasses like Bl-Sr-Ca-C4-0, Y-Ba-C«i-0, Bi-Pb-Sr-Ca-
C4-0 etc. can be directly converted to the corresponding 
high temperature superconducting phases by properly 
annealing the respective glasses. The electrical, magnetic 
and other properties of the respective superconductors 
obtained from their corresponding glass phases by anealing 
above (Tg) have also been discussed. 
-,-,-, PINNING. 
71. FISHER (LM). Pinning and the size of grains in high 
temper attire ceramics. Solid state communications; 81, 12; 
1992, March; 983, 988. 
Explains the dependence of the intergranular local 
critical current density on temperature for ceramic YBCO 
samples using the contactless method based on the measurement 
of surface impedance of samples. It was found that there is 
an unusual behaviour of thefunction. It has a local maximum 
70 
at some temperatxire. To understand the nature of this 
maximum , it is investigated theoretically the interaction 
between single vortex and Josephson ceramic medium. The 
experimental results can be explained qualitatively on 
the basis of this theory. 
-,-, CRITICAT. FIELD, PERPENDICULAR, POSITIVE CURVATURE. 
72. LEDVIJ (Marko). Positive curvature is perpendicular critical 
field of high temperature superconductors. i>iodern physics 
letters B; 4, 7; 1990, April; 471-6. 
The behaviour of the perpendicular upper critical 
field in high temperature superconductors is studied 
theoretically. It is shown within proximity effect theory, 
that a substantial deviation from intrinsically linear 
h behaviour of He (T) near Tc can occure when imperfections 
exist in single crystals. A positive curvature arises 
if there is a competition of superconductivity of two 
different superconducting phases - the bulk afid the 
defect-in the specimen. 
-,-,-, UPPER. 
73. XU (Ji-Hai). Upper critical field of high Tc supereonductors. 
Solid state communications; 64, 6; 1987, November;893-5. 
The upper critical field Hc2 of the high Tc super-
71 
Conductors such as La-Sr-C4-0 and La-Ba-C4-0 systems has 
been calculated by using the modified Suhl's et al. two-
bound model. A modification to Gorkov theory is found for 
the ratio of K^(T) at T=o and T=Tc. The results may explain 
the discrepancy between the BCS theory and experimental 
data, 
-,-, Cft O2/ EXCHo^GE CORRELJ^TIONS. 
74. ARSEYEN (PI). Possible mechanism for high Tc super©onductdviti 
Solid state communications; 81, 11; 1992, March; 917-21. 
Explains a new theory for high Tc superconductivity 
which takesinto account account strong exchange correl-
2 2 2 
ations between electrons in the X Y and 2 d-orbitals on 
copper sites in C4O2 layers. It is shown that virtual 
bound states of a conduction electron (hole) with an 
electron is ^ orbital can play the same role as two partial 
centres. Interaction between such bound states and conduction 
electrones leads to a high critical temperature and an 
arbitary value of 2 /Tc. 
IZ 
-,-, DENSITY FLUCTUATION, CALCULATIONS, MONTE-CARLO. 
75. CHUI (ST). Monte carlo calculation of density fluctuations 
on the superconductivity of a simple modfel for high Tc 
oxide superconductors. Physics letters A; 153, a; 1991, 
February; 55-9. 
Monte Carlo calculations are performed on a 
trivial wave function with density fluctuations correlations 
for a simple model with anisotropic interactions for the 
oxide superconductors. In the trial wave function the 
density correlation at different momentum transfers can be 
different. Results provide an explicit demonstration that 
density fluctuations do not destroy superconductivity. 
Density fluctuations cancel the superconducting fluctuatdions 
at small transfers, consistent with earlier weak calculations, 
-,-, EFFECTS, DiyiENSlONALITif, LOW. 
76. KRESIN (VZ) and WOLF (SA) . Effect of low dimensionality on 
the parameters of high Tc superconductors. Solid state 
communications; 63, 12; 1987, September; 1141-3. 
A method of determining the values of main parameters 
such as the effective mass, the Fermi energy, and the 
coherence length for the new high Tc superconductors is 
developed. The method is based on specific heat data. The 
new Tc materials are low dimensional systems and this 
73 
feature plays a crucial role in the analysis. The parameters 
are calculated for ^^2-x ^^x ^  ®4' ^  = 0.2. 
-,-,-, KOSTERLITZ-THOULESS. 
77. SUGAHARA (M), KOJIMA (M) and YOSHIKAWA (N). Possibility 
of Kosterlitz-Thouless effect at the resistive transition 
of high Tc superconductors. Physics letters A; 125, 8; 
1987, November; 429-30. 
The intrinsic resistive transition of an oxide 
superconductor is found to follow the relation of a 
Kosterlitz-Thouless transition of binding unbinding of 
vortex pairs. Experimental reveals that the conduction 
properties of the resistive tail of high Tc oxide super 
conductors satisfy the relation of a Kosterlitz-Thouless 
transition which is supposed to take place on each 
conduction plane inside the crystals. 
-,-, ELECTRONIC STRUCTURE, CORREEATION EFFECTS. 
78. GAGLIAN'O (ER) , ROJO (AG), BALSEIRO (CA) and ALASCIO (B) . 
Correlation effects in the electronic struifture of high 
Tc superconductors. Solid state communications; 64, 6; 
1987, November; 901-4. 
C*-0 high Tc superconductors are modeled by a 
74 
generalized Hubbard Hamiltonian, The ground state for 
finite linear chain systems is obtained exactly. This 
allows to calculate physical quantities to show that: 
(a) those systems can change from a highly ionic to a 
metallic state as holes are added, (b) In the metallic 
state holes tend to form pairs in next nearest neighboxir 
sites. 
-,-, EMISSION, SOFT X-RAY. 
79. BUTORIN (SM) . Soft x-ray emission CuL spectra and copper-
oxygen bond covalency in high Tc super conductors. Solid 
state communications; 81, 12; 1992, March; 1003, 1007. 
The Cu L B spectra for some high Tc super-
conducting cuprates and related compounds have been 
measured. The Cu 3d orbital occupation value and the 
ratio of CuLg and CuL intensities are discussed. The 
result is that there is the Correlation between the 
copper valency or the covalency degree of the metal-ligand 
bond and the I{Lg)/I(L ) ratio for the simple copper 
compounds, 
75 
-,-, EXCHANGE BIPOLARON. 
80. DEJONGH (LJ). Exchange-bipolaron model for high Tc 
superconductivity. Solid state communications;65, 9; 
1988, March; 963-72. 
Experimental and theoretical results available 
2+ 
on quadratic layer anti-ferromagnetic Cu compounds are 
summarised. Explorations to the CU-O2 mono and tripple 
layers in the high Tc superconductors are made, Dopping 
or oxygen deficiency produces magnetic defects in the 
anti-ferromagnetic lattices, that can be viewed as 
spineless small-polarons. It is proposed that super-
conducting properties are due to those condensation of 
pairs of these defects bound together at high temperatures 
into bipolarons by the associated gains is anti-
ferromagnetic exchange energy. 
-,~, FILMS, THIN, SPUTTERING, DC MAGNETRQIM. 
81. BUSBIDGE (DS) , DEW (SK) and SULLIWAN (BT) . DC magnetron 
sputtering of high Tc superconducting thin films. Solid 
state communications; 64, 5; 1987, November; 749-51. 
Superconducting Y-Ba-Cu-0 thin films have been 
fabricated by d.c. magnetron sputtering of a single 
7R 
of a single oxide target, followed by annealing in 
oxygen. This procedure resulted in a predominantly 
tetragonal 1:2:3 crystal structure and superconducting 
behaviour. The transition to zero resistance starts at 
93K, but is not complete until about 30K. The film also 
show an angular dependence of the composition of the 
sputtered flux which is currently under further 
investigation. A strong substrate reaction with alumina 
was observed. 
-,', FLUX PINNING FCfCE, INTRINSIC. 
82. CAO (kiS) . Intrinsic flux pinning force in high Tc oxide 
superconductors. Modern physics letters B; 4, 19; 1990, 
October; 1227-36. 
A phenomenological model concerning the intrinsic 
flux pinning in high transition temperature oxide sgper 
conductors was proposed. The coherence length of this 
type of superconductors is sufficiently short to enable 
the layer. Structure along the C-axis is crystal specimens 
to provide by itself the flux pinning centres which have 
the considerably large flux pinning force. 
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-,-, FREQUENCY, PHONON. 
83. PENTON (EW) and AERS (GC) . Raising and lowering of phones 
frequencies by spin density waves: High Tc superconductivity. 
% l i d s t a t e communications; 63, 11; 1987, September; 993-6. 
As well as the usual softened phonon made associa-
ted with a simple Pier Is -des tor t ion charge density wave, 
in te rac t ion of a spin density wave with the l a t t i c e through 
i t ' s second harmoni, a charge density wave, r e s u l t s in a 
second mixed lattice-raotion-and-electron-motion charge 
vibrat ion with frequency much higher than the phonon 
frequency of the normal metal. The electoon-vibrat ional 
mode coupling i s stronger than the cor.rjespqnding e lec t ron-
phonon coupling. /^ ''^  "^  
// •^ ^ Ace Ao 
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-,-, HOLE POLARIZATION. ' %>'. ;'>, 
84. KHOLOPOV (EV) . High Tc superconductivityu«i«^i*ained by 
hole polarization. Physics letters A; 127, 5; 1988, 
February; 292-6. 
A model in which the hole conductivity is a 
valence band is caused by random impurities is considered. 
The spatially disordered distribution of those impurity 
levels leads to an interaction between holes. As a result 
the superconducting coupling of holes is possible at high 
temperatures. The relation between our results and 
experiments in ceramics is discussed. 
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-,-, HOLE, THEORY. 
85. DAS (Salila) and DAS (NC). Theory of hole superconductivity 
in high Tc superconductors. Soijd state conununications; 
81, 10; 1992, March; 867, 870. 
Describes the theory of superconductivity in high 
Tc oxide superconductors including on site Hubbard 
interaction and off diagonal coulom b correlations which 
give rise to a inodified hopping. Recently proposed nodel 
Hamiltanian is used for describing this system and have 
obtained the energy spectrum in the presence of coulom b 
correlations. BCS pairing in this modified energy spectriom 
has been considered to obtain the superconducting gap 
function which has explicit dependence on carrier 
concentration. 
-,-, HUBBARD MODEL, INTERACTION. 
86. SOKOLOFF (JB). Applicability of the strong interaction 
Hubbard model to high Tc superconductors. Solid state 
communications; 64, 6; 1987, November; 915-6. 
It is pointed out that calculations on the strong 
interaction Hubbard model by Brinkman and Rice give the 
correct order of magnitude for the resistivity predicted 
by this model is also discussed. 
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- , - , INTERPLAY, ELECTRON-PHONON _and MAGNRTIf" ORDER. 
87. YNDURAIN (Felix). Interplay between electron-phonon 
superconductiKlty and roagnetic order in high Tc super-
conductors. Solid state conununications; 81, 11; 1992, 
March; 939-42. 
The interplay between BCS superconductivity and 
magnetic ordering in a CuOj plane is analysed using a 
model Hamiltonian. The superconducting and spin density 
wave order parameters are calculated selfconsistently. 
Superconductivity and magnetic ordering are found to 
coexist. The variation of the superconducting gap with 
temperature reproduces the experimentally found behaviour, 
the ratio 2 /KTc being around 4.5. 
- , - , MECHANTvSM. 
88. SHENG (Dong-ning) and YANG (Jian) . New mechanism of high 
Tc superconductivity. Physics Letters A; 131, 3; 1988, 
August; 193-6. 
On the assumption that doping creates holes on 
the 0 rather than Cu sites, a new model to describe the 
CuO, planes in the high Tc superconductor is proposed. 
It is shown that the RVB state of the holes on Cu sites 
at half-filling will lead to an effective attraction of 
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of the holes on the 0 sites which is responsible for 
superconductivity. Specific heat and susceptibility are 
discussed briefly and are consistent with experimental 
results. 
89, SINHA (KP). Have we known the mechanism of high temperature 
superconductivity for a long time. Indian journal of 
physics A; 66A, 1-2; 1992, March; 1-11. 
Among the many possible mechanism suggested for 
high temperature superconductivity in solid state materials 
in the past 30 years. Some are emerging as.the likely 
candidates for the cuprate superconductors in the last 
few years. Highlights of these models are presented. 
- , - , MICROWAVE ABSORPTIOM, LOrt FIELD, TEr4PRRATURE DEPENnKhCE. 
90. HARUTYUNYAK (AR) and GRIGORIAN (LS). Temperature dependence 
of the low-field microwave absorption of high Tc super-
conductors. Physics letters At 133, 6; 1988, November; 
339-41. 
For YBa2 Cu^ O-j^^ samples the temper atxire depend-
ence of the low field microwave absorption spectra as well 
as of the magnetization curves are discussed. Combination 
81. 
of these data shows th.at strong microwave absorption can 
be observed under conditions excluding the possibility of 
flux trapping by the sample, 
- , - , MODEL, PHENOMENOLOGIGAI,. 
91. THEODORAKIS (Stasros). Phenomenological model for high 
Tc superconductors. Physics letters A? 132, 5; 1988, 
October; 287-9. 
A phenomenological model describing the high 
Tc superconductors is discussed. Adjacent Cu-0 layers 
have negative Josephson couplings, forcing the order 
parameter to change sign from one layer to the next. The 
number of closely spaced layers determines Tc. 
-,-,-, PHYSICAL. 
92. GAN (Zl-2hao), DAI (Yuan-dong) and HAN (Ru-Shan) . Physical 
model for high Tc superconductivity. Solid state communi-
cations; 64, 5; 1987, November; 679-83. 
The high Tc superconductivity of the oxygen 
deficient pervoskite YlBa2Cu20„ has closed relation to 
the ordering distribution of the cations with various 
valences and the oxygen vacancies in this structure. The 
special electronic structure related to such ordering 
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distribution lead to the phonon softening and the 
excitonic meehanism for superconducting pairing. These 
effects provide a physical n©del to understand the high 
Tc superconductivity in this material. 
-,-, OXIDE CERAMICS, TRANSITION CURVE. 
93. SOSNOWSKI (J) . Superconducting transition curve ofnhigh 
temperature oxide ceramics. Modern physics letters B; 
3, 17; 1989, November; 1347-52. 
The superconducting transition curve of high 
temperature oxide ceramics is investigated on the basis 
of a developed statistical approach. Two step transition 
curve is interpreted according to the model, including 
proximity effect appearance. 
-,-, COUPLING, INTERLAYS^. 
94. CHANG-FENG (Chen, DAD-LE (Yin) and RU-SHAN (Han). Inter-
layer coupling and it's contribution to superconductivity: 
Application to high Tc oxides. Solid state communications; 
63 , 5; 1987, August; 411-4. 
•^ he role of inter-layer coupling and it's 
contributions to superconductivity has been investigated. 
It is concluded that this coupling will reduce coulom b 
83 
pseudopotential and hence have considerable effect on the 
enhancement of Tc. Recently discovered high-Tc super-
conductivity in some exotic oxides is discussed, 
- , - , OXOCUPRATE CLUSTER, STRUCTURE, ELECTRONIC. 
95. ESCHRIG (H) and SEIFERT (G) ,. Electronic s t ruc ture ca lcu la -
t ions for oxocuprate c lus te r s of the high-Tc superconducting 
phase. Solid s t a t e communications; 64, 4; 1987, October; 
521-5. 
LCAO Cluster calculat ions for several CuO )"*" 
n 
c lu s t e r s appearing in the new high-Tc superconducting 
phases with perfect oxygen occupation and with oxygen 
vacancies are performed and the Cu-ionicity as well as 
111 the Cu-0 bonding are invest igated. No Cu - ion ic i ty 
i s found. Tight-binding'paraBie:ters of the conduction 
band s t ructure are presented. 
- , - , PAIRING. 
96. YIN (Daole) and HAN (Rushan). Nature of pairing in high 
Tc oxide superconductors. Physics letters A; 13 2, 5; 1988, 
October; 283-6. 
In connection with the unique structural features 
of high Tc YBa2 CU3 O7 and (La, Ba) ^ Cu 0^, show that in 
S^i 
such a mult i -narrow-band system t h e o p p o s i t e - s p i n i n t e r -
band p a i r s can funct ion concur ren t ly as both an t i f e r romag-
n e t i c r e a l p a i r s i n ^ space and copper p a i r s i n K space . 
- , - , - , SPTN-POLARON. 
97. KAMIMURA (Hi rosh i ) , MATSUNO (Shunichi) and SAITO ( R i i c h i r o ) . 
Spin-polaron p a i r i n g and high tempera ture s u p e r c o n d u c t i v i t y . 
So l id s t a t e communications; 67, 4; 1988, J u l y ; 363-7. 
I t i s shown t h a t i n superconducting m a t e r i a l s with 
CUO2 layer sp in po la rons assouated with i t i n e r a n t ho l e s in 
t h e er band are c rea t ed by s t rong i n t r a - a t o m i c exchange 
2 2 i n t e r a c t i o n with l o c a l i z e d dx -y h o l e s . Then the i n t e r p l a y 
2+ 
of Hund's coupl ing and super exchange between Cu 
2 2 (dx -y ) spin g ives r i s e to an a t t r a c t i v e exchange i n t e r a c t i o n 
between spin polarons which l eads t o the formation 6f 
s p i n - s i n g l e t sp in-po la ron p a i r s . 
- , - , FHENOMENOLOnv, T-AYKRS, INEQUIVALENT. 
98 . THEODORAKIS (Stavros) and TESANOVIC ( Z l a t k o ) . In equ iva l en t 
l a y e r s in the phenomenology of high Tc superconduc tors , 
Phvsics l e t t e r s A; 13 2, 6-7; 1988, October; 372-4. 
Discusses about a phenomenological model de sc r i b ing 
the high Tc superconductors . The model accounts for the 
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observed positive curvature in the temperature dependence 
of the Hc^t in terms of a proximity effect between the 
superconducting and ensulating layers forming the unit 
cell of various copper oxides. 
-,-, SCATTERING, TiMPURITES. 
99, NA3A0 (Tatsuya) . Impurity scattering in the high temperature 
superconductors. Solid state communications; 81, 10; 1992, 
March; 847, 852. 
Describes the investigation of the empurity effects 
upon the superconducting state of the spin density wave 
model based on hubbard model in a two dimensional square 
lattice in the weak-coupling regime for both non-magnetic 
and magnetic empurities. Studies the ways in which the 
impurity scattering influence the SDW order parameter, 
from which we see that the SDW order is reduced by the 
empurity scatterings. This destruction of the SU^ order 
promotes the effective attractive interaction between the 
quasiholes. 
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-,-, STRUCTURES, LAYERED, PLANE POLi^ RONS. 
100. REMOVA (AA) and SHIPIRO (B). Plane polarons in the layered 
structures and high temperature super conductivity. Physics 
letters A; 133, 6; 1988, November; 335-8. 
A new type of heavy fermions in the layered 
structure*is predicted. In the Bi-Ca-Sr-Cu-0 system 
plane polarons exist in the layers between the copper-
oxygen sheets. Some of the characteristic frequencies 
of the polarons system are very high due to the small 
effective mass of the polarons. The electron transition 
between the copper-oxygen sheets under interaction with 
the polarons oscillation leads to the high temperature 
superconductivity.The isolopic effect in this system is 
strongly suppressed. 
-,-, STUDIES, ELECTRONIC STRUCTURE. 
lOl.ASOKAMANi (R). Study of electronic structure insulator 
metal transition and superconductivity in high Tc and 
related systems. Indian journal of physics Aj 66A, 1-2; 
1990, January; 91-108. 
Describes band structure calculations of the 
layered pervoskites of the type A2 BO2 (B = Cu, Ni) and 
cubic pervoskites of the type ABO3. The band structure 
and superconductivity observed in the interraetallics 
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Ba Rh2 and La Ru, are also reported. A correlation 
between electronegativity and superconductivity was 
established which led to the formulation of one of the 
criteria for an oxide compound to become a superconductor. 
Band structure studies show that the 5 — d electron 
transfer mechanism which has been accepted in elemental 
solids should hold good for compounds as well. 
-,-,-, iMICROWAVE. 
10 2. MATHUR SC). Microwave studies in high temperature super-
conductors. Indian journal of physics A; 66A, 1-2; 1992, 
January; 13-35. 
Microwave has been recognised as a powerful tool 
for the study of electrical properties of high temperature 
superconductors. i>ome techniques which are in wide use in 
the study of these materials are discussed. The progress 
made recently in the study of microwave absorption, surface 
irapedence and dielectric permitivity is also reported. 
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103. LIANG (NT), LII (KH), CHOU (YC), TAI(MF) and CHEN (TT). 
xPS studies of several high temperature superconductors: 
":^ -Ba-Cu-0 and La-Ba-cu-0 systems, ^ lid state communi-
cations; 64, 5; 1987, November; 761-3. 
Copper 2P core level x-ray photo electron spectra 
on several high Tc superconductors La^ ^ Q^ B^ ic'^ uO., Y^ 
Ba. o CuO, and Y. . B„ - Cu 0. oxides have been 0.8 4- 0.4 0.6 4-
2+ 
measured. The results indicate the coexistence of Cu 
3 + 
and Cu in these compounds. 
-,-, THEORIRS, GINZBURG-LANDAK. 
104. EAB (Chai-HoX) and TANG (I-Ming). Ginzburg-Landan theory 
for a small multi-layer high Tc superconductor. Physics 
l e t t e r s A; 133, 9; 1988, December; 509-12. 
A Ginzburg-Landan theory for high temper atxare 
superconductor having the oxygen def ic ient provoskite 
s t ructure i s developed. I t i s assumed tha t there are two 
different types <6f superconducting layers and tha t there 
ex i s t two order parameters. Mathematical c r i t e r i a for 
the enhancement of the c r i t i c a l temperatures are achieved. 
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-,-, TRANSITION TEMP effects of VIBRATIONS, TNTRA-MOL^-CULAR. 
105. LAI (W) and BUTCHER (PN). Effect of intra-molecular vibrat-
ions on the transition temperatiore of high Tc superconductors, 
Solid state communications; 64, 3; 1987, October; 317-20, 
A mean field calculation is made for a Peierls-
Hubbard Hamiltnnian supplemented by a term describing 
electron coupling to intra molecular vibrations. This 
has the effect of renorraalising the parameters t and U 
in the Hubbard model in such a way as a decrease the 
transition temperature Tc. Thus the coupling between 
electron and intra-nralecular vibration puts a restriction 
on Tc. 
-,-, Yx, Ba^_^ Cu 03_g 
106. LII (KH), TAX (MF), KU (HC) and wAKG (SL). High Tc 
superconductivity in Y^ -^ i^.x *"" °3-t * ^ o^ <^^  state 
communications; 64, 3; 1987, October; 339-41. 
Reports the results of resistivity measurements 
in Y Ba- ^ (x = 0,3, 0,4, 0.5, 0.6). The x = 0.4 sample 
shows a superconducting transition at 96,7K with a 
width of 1.6K. X-ray analysis on x =0,4 sample indicates 
that the material exhibiting superconductivity is an 
orthorombic pervoskite phase with a = 3.894(1) A", 
b = 3.826(1) A« and c = 11.682(2) A\ 
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- , INDIUM FILM, RELAXATTON TIME, ORDRR PARAMETER, 
TEMP DEPENr>ENCE. 
107. WEIBBROD (H), GROB (R) and HUE BEN ER (RP) . Temperature 
dependence of the order-parameter relaxation time of a 
superconducting Indium film. Solid state communications? 
60, 2; 1986, October; 147-9. 
The critical d.c current of a superconducting 
Indium bridge in the presence of a superimposed a.c. 
current fof frequencies upto 4 DD MHz. The temperature 
dependent order parameter r^xation time has been determined 
from these experiments, yielding the value TE = 80 ps for 
the inelastic electron phonon scattering time. 
-, INSULATORS, MOTT DOPED. 
108. CYROT (M). Are high Tc superconductors doped raott insulators? 
Solid state communications; 63, 11; 1987, September; 1015-8. 
It is conjectured that the high Tc superconductors 
of the type La2 Cu 0^ are doped Mott insulators, and 
described them through a Hubbard model. The undoped 
material is an antiferromagnet. By doping, antiferro-
magnetism disappears in favoxor of a superconducting state. 
In this model, the superconducting critical temperature 
and the discontinuity in the specific heat at the transition 
as a function of doping, is calculated. 
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-, INSULATORS, MOTT DOPED, PARITY VIOLATION. 
109. KHVESHCHENKO (DV). Parity violation and superconductivity 
in doped mott insulators. International journal of modern 
Physics B; 4, 4; 1990, March; 631-58. 
Describes parity violating states of strongly 
correlated two-dimensional electronic systems. On the 
basisis of mean field theory for the SU (2N)-symmetric 
generalization of the system involved, arguments are given 
supporting the existence of these states at a filling 
number different from one half. Also discuss the phenomen-
ological manifestations of theparity violation. 
-, INT'ERMETALLICS, RACE EARTH. 
110. SERENI (J) and NIEVA (GL) . Evidence for unconventional 
superconductivity in rare-earth intermetallies. Modern 
physics letters B; 3, 16; 1989, November; 1225-31, 
The specific heat of CeRu2 ^ "'^  ''^ 5^ ^''^4 °^ ^^^ 
superconducting state does not follow a BCS-exponential 
2 
temperature dependence, but a T law. At very low 
temperature (T = o.l Tc), Ce Ru2 shows a linear T 
dependence, which corresponds to a constant density of 
states. The experimental results are well descrioed by 
the theoretical predictions for an axial state (CeRu2) 
and polar state (La^  Rh^) superconductors. 
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-, Ir-Y, SPECIFir HRAT, LOW TEMPERATURE. 
111. KUENTi2LER (R) and KHAN (HR) . Superconductivity and low-
temperature specific heat in Ir-Y eu t ec t i c s . Physics 
l e t t e r s A; 115, 4; 1986, April; 165-8. 
Low temperaturespecific heat data on Ir-20 at% 
Y eutect ic composition al loys characterised by scanning 
electron microscopy for micro-structural analysis are 
presented. The data agree with the r e s u l t s of Fradin e t 
a l . : the superconductivity Ir-20 at% Y composition 
alloy s stems due to the presence of Ylr- compound 
with PuNi^ s t ruc ture . 
-, JOSEPHSON JUNCTION, PENETRATTDN, MULTIPLE UUANTUM FLTTX. 
112. BLACKBURN (James A) and SMITH (HJI) . Multiple-quantum-
flux penetration in superconducting loop containing a 
Josephson function: Temperature dependence. Physical 
review B? 35, 4; 1987, February; 1659-63.* 
A temperatiare dependent resistivity shunted 
function (RSJ) model with a piecewise linear quasi 
particle characteristic has been used in simulations to 
predict the flux dynamics in superconducting ring containing 
a single Josephson function. The computed results for 
relative flux penetration do not agree well with experi-
mental data at temperatures approaching Tc. This indicates 
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either that the subgap damping is not directly deducible 
from function tunneling characteristics or that the RSJ 
model is not sufficiently general in this situation. 
-, JOSEPHSON SUPERCURRENT. 
113. CHANG-FENG (Chen), YUAN-NAM (Xie) and LI-YUAN (Zhang). 
Josephson supercurrent in BCS superconductor-induced 
surface-layer heavy fermion superconductor function. 
Solid state communications; 64, 2; 1987, October; 213-5. 
Show that the Josephson supercurrent in Ta— 
induced surface-layer UBe function can be described in an 
unconventional even parity model. The key feature is the 
appearance of the pseudogap nearthe ferrai energy at low 
temperatures. This makes the heavy fermion system unique. 
-, JUNCTIONS, MULTIPLK-CONNECTED, ASYMl^ iETRY ^ d 
VOLTAGE STRUCTURE. 
114. CLARKE (J). Origin of low voltage structure and asymmetry 
in the I-V characteristics of multiply connected super 
conducting functions.Journal of appli^ ed physics; 40, 11; 
1969, March; 4470-6, 
A self magnetic field effect is shown to be 
responsible for much of the low voltage struct\ire and for 
asymmetries observed in the I-V curves of superconducting 
9v 
niobium-solder functions. Similar effects are to be expected 
in other multiply-connected functions. 
-, La-da-Cu-0, ESR. 
115. LII (KH). Superconductivity ESR of the La-Ba-Cu-0 system. 
Solid state communications; 65, 11; 1988, March; 1379-83. 
Reports the ESR of the cupric compounds in the 
La-Ba-Cu-0 system, including CuO, BaCuO„, LaCuO., La, _(. 
-, L^ i3a, Jr-Ca) - Cu-0. 
116. WYS0KIN3KI <KarolI). On the superconductivity in La-(Ba, 
Sr, Ca) - Cu- 0 systems. Solid state communicatj.Qns; 64, 1; 
1987, October; 89-91. 
The properties of the system with very strong 
electron-phonon interaction are reviewed. It is observed 
that local pairs (bipolarons) appearing in such a system 
lead to the behavioxir similar to that find in newly 
discovered class of high temperature superconductors. The 
existent experimental data seem thus to support the idea 
of bipolaron superconductivity in La- (Ba, Sr Ca) - Cu-0. 
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-, La^ „c Gd- ^^ Ru^ 31 FREEZING, SPIN GLASS, 
122. GODART (C) and QUPTA (LSC). Coexistence of superconductivity 
and spin glass freezing in La ^^ Gd Ru^ ^±2 Physics 
letters A; 120, 8; 1987, March; 427-9. 
The superconducting and megnetic properties of 
LaQ gc Gd- Qc Ru^ Si have been investigated as a function 
of temperature and applied magnetic field. Prom these 
measurements, the coexistence of spin glass freezing and 
superconductivity has been inferred below 6K, 
-, La^ g Sr^ 2 '^ ^ ^ 4 influence of SUBSTITUENT, CHadlCAL. 
123. GROVER (AK), DHAR (SK), PAULOSE (PL), NAGARAJAN (V), 
sj/iMPATHKUMARAN (EV) and NA3ARAJAN (R) . Influence of 
chemical substitutents on the superconductivity of La, 
Sr 2 "^u 04* Solid state communications; 63, 11; 1987, 
September; 1003-7. 
The influence of Ca in place of % and ^ u and 
^b in place of La on the superconducting and normal state 
behaviour of La^ ^ g Sr^ 2 ^^ ^4 ^^^ been investigated. Eu 
and Ca substituent depress zero resistance temperature (T), 
A semi conducting (localization) - like behaviour, 
qualitatively scaling with eatdn concentration^ is 
observed for the air-annealed Ca, specimens, whereas 
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E-u and Yb substitutions do not very much alter the 
normal state behaviour. The data are discussed in terms 
of possible size and charge mismatch effects. 
-,-, NATURE, GRANULAR. 
124, ESPARZA (DA), iX)ViDlu (CA) and GUIMPEL (J). Granular 
nature of bulk superconductivity at 40K in La^ ^ „ Sr ^ 
Cr 0^. Solid state communications; 63, 2; 1987, July; 
137-40. 
•'•he electrical resistivity, magnetic flux 
expulsion and critical fields of the new high temperature 
superconductor La g Sr „ "-^  O4 after different heat 
treatments, are measured. Data show that the complete 
flux expulsion in these samples is consistent with the 
presence of shielding currents induced in multiple 
connected structures. The magnetization measurements 
indicate that the lowest field where flux penetrates 
into the sample should not be taken to be the bulk ncl. 
ion 
- , L a ^ g^ Ba^ ^^ Cu 0 ^ , I.^STABIT.ITY, WIDE-TEMP?^ATURE. 
125. POSSHEIM (K). Wide temperature instability in high Tc 
superconductors. La. _^ Ba ^^  Cu 0., Solid state 
communications; 63, 6; 1987, August; 531-3. 
Ultrasonic attenuation and velocity have been 
measured in the high Tc superconductor La. ac ^^ r. it 
i.OD U. i-3 
Cu 0^ at 24 KHz, On cooling, a pronounced softening of 
the lattice is observed, beginning above room temperature, 
tie low 200K, the lattice remains soft and highly attenua-
ting, suggestive of a near-instability state over the 
entire range 4K to 200K, Below lOOK, partial stiffening 
occurs, but attenuation remains higher than at room 
temperature, a feature suggestive of possible glassy 
state. 
-,-, OPTICAL GAP. 
126. DEGIORGI (L), KALDIS (E) and WACHTER (p) . Optical gap 
of the superconductor La-^  g^  Sr ^^  Cu 0.. Solid state 
communications; 64, 6; 1987, November; 873-6. 
It is measured that the optical reflectivity of 
the sintered high Tc superconductor La^ ^ gc ^^Q ^ 5 Cu 0^ 
and it's reference compound La2 Cu 0 betiween 3ev and 
1 meV photon energy and between room temperature and 6K. 
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A Kraner-kroning analysis was used to obtain the dielectric 
functions. The energy gap of the superconductor is discussed 
and gap values, if any, lie between 0,7 KTc and 2.7 KTc. 
-,-, PHASE TRANSITION. 
127. ERANCOIS (M), YVON (K), FISCHER (P) and DECROUX (M) . 
Structural phase transition at 150K in the high-temperature 
superconductor La^ ^ g^ Sr- ._ Cu 0^, Solid state communica 
tions; 63, 1; 1987, May; 35-40, 
Neutron powder diffraction analysis shows an 
orthorombic deformation of the tetragonal K2 Hi F^ type 
structure below 150k. The structure at 7K was refined 
by the Rletveld method. The phase transition leads to a 
tilling of the Cu ©eritred 0 octahedra about one of the 
pseudo tetragonal a axis by about 3*, similar to that 
in La2 Cu 0., The data set an upper limit of about 5% to 
the oxygen defect concentration. 
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-,-•, PLASMA EDGE jnd PHONON SPECTRA. 
128. GESERICH (HP), SCHEIBER (G) and RENKER (B). Plasma edge 
and optical phonon spectra of the high temperature super-
conductor Ja^^^Q^ St^ ^^ Cu 0^. Solid state corotnunications; 
63, 7; 1987, August; 657-9. 
The reflectance spectra of pressed powder samples 
of the high temperature superconductor La, _- ^^ /^  ic ^ ^ 0. 
and La- Cu 0. in the energy range between 30 raeV and 6eV 
are repotted. The spectrum of the superconducting compound 
differs remarkably from those of conventional metals. It 
shows a plasma edge in the near infrared with a plasma 
energy of hwp =0.8 eV and optical phonons upto an energy 
of 90 meV.The optical results yield a very low carrier 
21 3 
concentration of 1,7x10 cm , 
-,-, SUSCEPTIBILITY, MAGNETIC. 
129. ALLGEIER (C), SCHILLING (JS), KU (HC) , KLAVINS (P) and 
SHELTON (RN). Magnetic susceptibility of the high 
temperature superconductor La^ g^Cu 0^ under hydrostatic 
pressure. Solid state communications; 64, 2; 1987, Octo)oer; 
227-30, 
The superconducting transition temperature 
(Tc = 36K) of single-p^ase La^^Qg ^^^Q.IS ^^ °4 i^^=®^^®^ 
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under hydrostat ic pressure at the rapid r a t e +0.28 K/K bar 
whereas the Pauli suscep t ib i l i ty at 70K changes by less 
than 0.2%/K bar . '^his r e s u l t provides evidence tha t in 
t h i s compound the e lec t ronic density of s t a t e s i s not the 
predominant factor determining the anomalously high values 
of e i ther Tc or i t ' s pressure der iva t ive . 
- , La2 Cu O4 
130. CYROT (M). On high temperature superconductivity in La-
Cu O4 type compounds. Solid state communications; 62, 12; 
1987, June; 821-3. 
A new model for high Tc superconductivity in the 
layer compounds of the La- Cu 0. type is presented. Starting 
from a doubly generate Hubbard model to describe the eg 
2* hole of Cu , it is shown that the degeneracy is lifted 
due to an orbital super lattice with distorts the crystal 
and creates an antiferromagnetic interaction between the 
holes. 
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-/-' Jnd La2_jj Sr^ Cu 0^, C0RRS,L^T10NS, ELECTRON-fSLECTRON. 
131» GREENE (RL), Evidence for electron-electron correlations 
in La2 Cu 0^ and ^^j-x ^^x ^^ "^4 superconductors. Solid 
state communications; 63, 5; 1987, August; 379-84, 
iieports a study of the magnetic susceptibility of 
^^2-x ^^x ^ " ^ 4 fo^ ^  = ' 0,10, 0,15, 0.20 from 4-350K, 
The data suggest that La2 Cu 0. has a spin-density wave 
or antiferromagnetic transition near-250K. The Sr doped 
superconductors have a Pauli suceptibility above Tc =35-40K 
that is enhanced by electron-electron correlations. The 
variation in Tc with Sr doping is not directly correlated 
with the change in electron density of states. 
-,-, jnd YBSj CU3 O7, distortion, LOCAL STRUCTURE. 
132. EGAMl(T). Local structure distortion and superconductivity 
in doped La2 Cu O4 and YBa2 ^ ^3 ^ 7* ^^^^ state 
communications; 63, 11; 1987, iieptember; 1019-22, 
The interaction between Cu ions in doped La2 Cu 
0. and yBa2 Cu^ O^,^ via the elastic field is evaluated, 
assuming that they are in the fluctuating valence state 
and furthermore that the rate of valence fluctuations is 
slower than the phonon vibrations, j-t is shown that for 
Cu ions in doped Laj Cu 0. the elastic coupling between 
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the local Jahn-Teller distortion around one ion and the 
coulonb contraction aroxind the other results in a strongly 
anisotropic interaction between the ions, which is 
attractive for the ions on the same a-b plane. 
-,-, JUNCTION SURFACe. 
133. BRAZOVSKII (SA) and YAKOVENKO (VM) . Possible super-
conductivity on the function surface of dielectric 
La2 Cu O4. Physics letters A; 132,5; 1988, October;290-2. 
Describes that it is possible to induce excess 
charge on the surface of dielectric ha^ Cu 0^ by the field 
effect of a transistor or in the Schottky function. Super-
conductivity can be observed in this two diamensional 
system, 
-,-, MECHANISM, PAIRING. 
134. CHI (H) and NAGI (ADS). Possible mechanism of high Tc 
superconductivity. Solid state cgmmunicat^ions; 65, 12; 
1988, March; 1553-5. 
Explains a new pairing mechanism for high Tc 
superconductivity in doped La2 Cu 0. compounds. In this 
mechanism the attractive interaction between the electrones 
in a copper pair is enduced through holesAWhich are 
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spineless neutral bosons. The basic requirements of the 
model are the existence of ^uOj planes containing a 
number of holes and a large intrasite coloximb repulsion U, 
For small values of the hole concentration , Tc increases 
with an increase in and t. 
-, La2 Cu 0^_ , SINTERED. 
135. COOPER (JR), XHOU (LW), DUNN (B) , CHU (CT), ALAVI (V) and 
GRUNER (G). Traces of superconductivity in sintered La2 
Cu 0. . Solid state communications; 64, 2; 1987, October; 
253-5. 
Resistivity and thermopower measurements indicate 
traces of superconductivity in sintered La2Cu 0._ with an 
onset teitperature around 90K. The observation is sample 
dependent and most probably reflects a filamentary or a 
surface phenomenon. 
-, Lao ^ (3a, Sr)^ Cu 0-, INSTABILITY, PETERLS. 
136, ZHOU (Ching). Peierls instability and superconductivity 
in quasi-2-d- l^^y^x. ^^ '^ ^^ ^ x ^ " *^ 4 ^ ^npounds. Physics 
letters A; 130, 2; 1988, June; 111-4. 
The peierls instability in the quasi-2-d '^^2~x. 
(Ba, Br)_j^  Cu 0^ is reexamined by taking the weak interlayer 
coupling into account. A two-step peierles transition 
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theory Is developed, the general misunderstandings on the 
peierles instability are therefore clarified, and a number 
of experimental anomalies observed in La^ ^u O4 are well 
explained. By suggesting an additional change of space 
group symmetries at the lower transition points, the 
calculated band structures are also interpreted. 
-,-, TWO-BAND MODEL. 
137. LEE (DH) and IHi^  (J). Twe-band model for high Tc super-
conductivity in I'a2_.^  (Ba# Sr)^Cu 0^. Solid state communi-
cations; 62, 12; 1987, June; 811-5. 
For ^^2~-x ^^^' ^^^x ^ ^ ^ 4 systems, it is proposed 
that due to the electron electron correlation, the copper 
dz band is lifted to the fermi level and hence overlaps 
2 2 
with the copper dx -y band. Two possible mechanism which 
could give rise to Tc enhancement are presented. 
~' ^ ^2-x ^ "^x ^ " °4' ^ ^ VANHOVE SINGULARITY. 
138. XU (JH), YU (Jaejun) and FREEMAN (AJ). Dominant role of 
the 2D Van Hove singularity on the Fermi surface and 
generalised susceptibility of quasi-2D superconductor 
^^2-x V ^ °4 ^^  '^ ^^' ^^' "'^ Physics letters A; 120, 
9; 1987, March; 489-93. 
The dominant role of the 2D Van Hove Saddle point 
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s ingular i ty on the Fermi surface and generalised suscep-
t i b i l i t y X (q), in the quasi-2D superconductor La^ M„ 
z»x X 
Cu 0. is shown for varying composition x of divalent 
additions M = Sr, Ba.,.. Dramatic topological changes in 
FS with X indicate that composition can play the role of 
pressure in the classic work of lifshitz. Orbital 
frequencies andmasses are given which show the range 
required for de Hass-Van Aiphen or other experiments. 
-' ^ ^2-x N^x ^ " ^ 4-7. 
139. MARKERT JT). Superconductivity in La, ^  Na Cu 0. , 
Solid state communications; 66, 4; 1988, April; 387, 391. 
Observation of bulk superconductivity in the La^ 
Na^ Cu 0. system is reported for the first time. Like 
other La2_x "x ^ ^ ^ 4-v ^^  * ^^' ^ ^"^ ^ ^^  systems, the 
M = Na form has the K2 Ki F^ type structure. This Na doped 
compound can be obtained for only a limited range of sample 
preparation conditions. Measurement of the electrical 
resistivity and the magnetic susceptibility are presented. 
The mid point of the resistive superconducting transition 
increase slightly with concentration x from Tc = 16K tor 
ji =0.11 to Tc = 18K for X = 0.41. 
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" ' ^ '^2-x ^^x '^^ ^ 4 ' IRRADIATION, ELECTRON,LOW TEMP. 
140. ALBENOJE (F R u l l i e r ) . Effect of low temperature e l e c t r o n 
i r r a d i a t i o n on the superconduc t iv i ty of La„ Sr Cu 0 . , 
Sol id s t a t e communications; 66, 4 ; 1988, Apr i l ; 417-20. 
Two san^ les of ^^2-x ^^x ^^ ^4 ^^^^ ^ = 0 . 1 5 and 
X = 0.2 were e r r a d i a t e d a t a low temperature (20K) by 2.5 
MeV e l e c t r o n e s . A d r a s t i c decrease i n the c r i t i c a l 
temperature Tc i s observed, the damage r a t e be ing roughly 
twelve t imes l a rge r than t h a t in the semi la r ly i r r a d i a t e d 
superconductor Nb3 Ge. Under i r r a d i a t i o n , Tc dec reases 
l i n e a r l y versus t h e r e s i s t i v i t y i n c r e a s e s . 
- , - , MEAS^ RK •^!E^ ,TS, HALL EFFRCT. 
141. PETRAYIC (M) . Hall effect measurements in La Sr Cu 0.. 
Solid state communications; 65,7; 1988,October; 573-6. 
Deals with the hall effect measurements in the 
normal state of the high temperature superconducting 
ceramics 1'^2-x ^^x ^ ^ ^4* ^® ^^H constant(R^) is 
positive and it is a decreasing function of x. Every Sr 
gives 1 hole to the conduction band. Describes also the 
simple model calculation which qualitatively accounts 
for the observed behaviour of the resistivity, hall 
constant and hall mobility as a function of Sr 
concentration. 
no 
- , - , ^^2~x^^x ^^ ° 4 ' MECHANISM, COMBTNED PHONON-EXCITON. 
142. MARSIGLIO (F), AKI3 (R) and CARBOTTE ( JP ) . Combined phonon-
exc i ton raechanismiin ^^2-x ^^x ^^ ^4* ^ ^ ^ ^ s t a t e 
coinmunl c a t ion s; 64, 6; 1987, November; 905-10. 
The p o s s i b i l i t y of a combined phonon-exciton 
mechanism i s explored wi th in El iashberg t h e o r y . Measure-
ments of 2>A»/KB Tc and the eso top e f f e c t c o e f f i c i e n t g ive 
a range of p o s s i b l e va lues for the r a t i o of exc i t on 
coupl ing t o phonon coupl ing . The p o s s i b i l i t i e s for 
thermodynamic and e l ec t romagne t ic p r o p e r t i e s , as well 
as ' t he e f f e c t of e l e c t r o n - e x c i t o n coupl ing on the I-V 
c h a r a c t e r i s t i c s a t low f requenc ies are examined. I t i s 
found t h a t a combined phonon-exciton mechanism improves 
the agreement between theory and experiment . 
- ' ^32-x-y ^"y "^^  ° 4 - z ' P^IVOSKITE. 
143. TARASCON (JM) , GREENE (LH) , MCKINNON (WR) and HULL (GW). 
Superconduct iv i ty in r a r e - e a r t h - d o p e d oxygen-defect p e r o -
v s k i t e La, Ln„ Sr„ Cu o , So l id s t a t e communications; 
63, 6; 1987, August; 499-505. 
The s t r u c t u r a l , magnetic, and e l e c t r o n i c p r o p e r t i e s 
of t he mixed compounds La, Ln Sr Cu 0 . for 0 ,15 / x 
0 , 2 5 , 0 . 1 / Y / 0 .2 and Ln = Pr, Nd, Sm, Eu, Gd were 
I l l 
studied. The magnetic susceptibility and the variation 
of the lattice parameters suggests all there rare earths 
are present in these materials as trivalent ions. 
-' ^ ^2-x ^ ^x ^ " °4' ^ ""ASI-U NATURE. 
144. CHUI (ST). Quasi-id nature of the superconducting instability 
in La2_x 3r^ Cu 0^. Physics letters A; 133, 7-8; 1988, 
November; 447-50. 
The effect of orthorombicity of La g_ Sr .^  
Cu 0^ on it's superconducting behaviour is discussed. 
Calculations of superconducting transition temperature 
are carried out as a function of the doping x using a 
mechanism. In a single consistent picture, the super-
conducting transition temperature increases from zero as 
the doping concentration x is increased from zero. 
-, LAYERED, PENETRATION, LOW FIELD jnd CRITICAL CURRENT. 
145. FElNBiRG (D) and ViLLARD (c). Low field penetration and 
intrinsic critical currents in layered superconductors. 
Modern Physics letters B; 4, 1; 1990, January; 9-15. 
Trapping of flux line cores between weakly coupled 
superconducting layers is considered. An estimate of the 
resulting high intrinsic critical current is given for 
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field and current both parallel to the layers. The first 
flux penetration is studies as a function of the field 
direction. Each flux line takes the shape of a Sine-
Gordon soliton lattice and encounters a lock-in-transition 
towards the layers at a critical orientation, 
-, THEORY, MICROSCOPICAT,. 
146. BULAEVSKII (LN), Microscopical theory of layered super-
conductors. International journal of modern physics B; 
4, 11; 1990, September; 1849-77. 
The macroscopical ^inzburg-Landan models with 
effective mass tensor and Josephson coupling of the layers 
are used to describe the magnetic properties of layered 
superconductors. The layer compounds with different super-
conducting layers are also studied including the dependence 
of critical temperatiare on the strength of coupling and 
temper attire dependence of magnetic anisotropy. 
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"' -^^ 0^ 65 ^ ^0 35)0 9 ^ 6 °17' •^^^^N TUNNELING. 
147. EKINO (T), AKIMIT3U (J), MATSUDA (Y) and SATO (M). Electron 
tunneling study on superconductivity of (Li ^^ Na ^5^0 9 
Mog 0.^. oolid state conununi cat ions; 63, 1; 1987, May; 
41-3. 
ijuasi particle tunneling measiirement has been carried 
out tor a single crystal of (Li -^ Na ^^) g l4og 0^^ 
through the point contact with Al electrode. The observed 
energy gap is consistent with the BCS value and the shape 
of the tunneling density-of-states confirms the intrinsic 
origin of the occurance of the superconductivity in the 
present compound. The results support the ideathat the 
same electron system exhibits two conflicting phenomena, 
the superconductivity and the sharp resistivity upturn 
above Tc with decreasing temperature, 
- , L n B a - C u - 0 , PROPKRTIi?3, M^^N^TIC j n d TRANSPORT. 
148. MARCUS ( J ) , FILIPPINI (C Escribe) and SCHLQJKER (C) . 
Magnetic and t r a n s p o r t p r o p e r t i e s of some Ln-Ba-Cu 0 
(Ln = Yb, Tm, Sm) superconducting o x i d e s . So l id s t a t e 
communications; 63, 2; 1987, J u l y ; 129-31. 
Powders of Yb-Ba-^u-0, Tm-Ba-Cu-O and 3ra-Ba-Cu 0 
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have been synthesised. Electrical resistivity and magnetic 
susceptibility measurements-shows that they are superconduc-
ting with onset transition temperatures in the range 91K-
85K. The thermopower, in these oxides as well as in ^z 
^^2-.x ^^ *^ 4-t ^^^ ^ ^2 ^  ^^3 ^1-t ' ^^ fo^nd to be positive 
between Tc and 300k, Hystersis of the diamagnetic magne-
tization is also reported. 
-,Ln Ba, Cu-, 0_ , STRUCTURE ELECTRONIC. 
149. ESCHRIG (H). Electronic structure analysis Ln Ba2 Cu 0 : 
Implication on normal conductivity and super conductivity. 
Solid state communications; 65, 12; 1988, March; 1525-7. 
from results of cluster calculations and from 
experimental.findings an electronic structure model of 
high Tc superconductor 123-phase in dependence of the 
oxygen contents is proposed with the following implications: 
(1) The antibonding Pd6 band of the CU2-0 planes is half 
filled (2) that ofthe Cu 1-0 chains is empty and lying 
just above the Fermi level for x =0 (3) For X 0.5 the 
ground state is esolating with the Fermi level in the 
correlation gap. 
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- , (Lnj^_ Lu^) Ba2 Cu^ O-j. 
150. BALAKRISHNAN (R). Superconduct iv i ty s t u d i e s on (Ln, „Lu ) 
Ba2 Cu^ 0^ . Modern phvs ics l e t t e r s B; 3, 8; 1989, May; 
653-9 . 
Explains t h a t a l l the phases except when x = 1.0, 
e x h i b i t superconduc t iv i ty with Tc zero in a range 87-90K. 
Pure La Ba2 Cu^ 0 - i s t e t r a g o n a l and shows a Tc zero of 
73K. Orthororabic d i s t o r t i o n and a Tc zero of 79K can be 
induced for x = 0 , 1 in ^^i_^ L^^, ^^2 ^^3 ^T ^" *^ ®^ l a t t e r 
system, s i ng l e phase m a t e r i a l s a re ob ta ined for x 0 . 5 . 
However, a l l phases e x h i b i t supe rconduc t iv i ty with Tc, 
zero = 90 + 2K for 0 .2 x 0 . 8 . 
- , L u - I r . 
151. TAKANO (Y), TAKIGAMI (H) , OHHATA (K) and SEKIZAVA (K) . 
Superconduct iv i ty i n the Lu-Ir system. Sol id s t a t e 
copgnunications; 61 , 10; 1987, Rarch; 611-4. 
Superconduct iv i ty in the Lu-Ir a l loy system i s 
i n v e s t i g a t e d . Although i t has been r e p o r t e d t h a t Lu I r 2 
i s superconducting at 2.47K, i t i s found t h a t Lu I r 2 
i s not superconducting above 1.3K. However, a l l o y s of 
composition between Lu I r 2 and I r are superconduct ing . 
This enhancement of superconduc t iv i ty i s not due t o t h e 
116 
e n t e c t i c s t r u c t u r e but to the o f f - s t o i c h i o m e t r y of the 
c l 5 l aves phase which has a c e r t a i n homogeneity r a n g e . 
- , MA3NF.TIC, FERRO jn^d ANTIFERRO MAGNETISM. 
152. BAK ( z ) . Coexis ten t s t a t e s of f e r ro -and ant i ferromagnet isra 
i n magnetic superconductor . Sol id s t a t e communications; 
61 , 8; 1987, February; 493-7. 
With the phenomenological theory of Ginzburg-
Landan, the behaviour of superconducting magnet which 
e id i ib i t h ighly c o r r e l a t e d f l u c t u a t i o n s of a long wave 
leng th i s s tud ied and show allowance of s imul taneous 
occurence of ferromagnetism with ant i fer romagnet ism and 
supe rconduc t iv i t y . 
- , MB32 CU3 0^, INFRARED ^nd RAMAN SPECTRA. 
153. CARDONA (M), GENZEL (L) , LIU (R), WITTUN (A) and 
MATTAU3CH (HJ). I n f r a r ed and Raman s p e c t r a of t h e 
MB32 Cu, 0^ - type high Tc superconductors . So l id 
s t a t e communications; 64, 5; 1987, November; 727-32. 
In f r a r ed and Raman s p e c t r a of superconduct ing 
MB32 Cuo Orj (M = Y, Sm, Eu, Gd, rio) have been measured 
a t severa l temperatxires between 4 and 300K, Contrary 
t o the Raman s p e c t r a , t h e i r s p e c t r a d i s p l a y up on 
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cooling below 80K structure which seems characteristic 
of the superconducting gap starting at 210cm~ and 
below. The results obtained are compared with those for 
the non-superconducting tetragonal '^BBJ ^ U O compound. 
-, MECHANISM, EXCHANGE, EXQITON. 
154, TAO (Ruibao). Possible mechanism of exciton exchange 
percolated superconductivity for the oxide balacuo. 
Physics letters A? 123,5; 1987, August; 254-6. 
The effect of oxygen vacancies in (La^ ^ Va )2 
" 4-.y is analysed and it is pointed out that the 
vacancies in the Cu-0 basal plane will break the bonds of 
Cu-0 to make the hopping between those coppers disappear 
so that the electrical condition in the Cu-0 basal plane 
would become a bond percolation system consisting of an 
infinite cluster carrying the current with a great.dumber 
of finite cluster hanging around. 
- , - , HOLE-POLARIZATION. 
155. KHOLOPQV (EV). Hole-polarization ijechanism of super-
conductivity atrseveral competitive donors per unit 
cell. Physics letters A; 130/ 1; 1988, June; 47-50. 
The hole polarization mechanism of super-
conductivity in the case of donors producing holes. 
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which are distributed at random, is extended to systems 
with regular donor positions. The disordered arrangement 
of the real donor states, on which the indirect interaction 
between holes is based, is realised statistically within 
every unit cell. The optimum choice of the model parameters 
is discussed. 
-, ;4ETAI., DIRTY TRANSITION, DEGRADATION, Tc. 
156. wysOKINSKI (Kl), On the Tc degradation in dirty transition 
metal superconductors. Soijd state communications; 63, 3; 
1987, July; 205-8, 
The deffect of disorder on the superconducting 
transition temperature is studied. The high-binding 
description of the electron-ion interactions is used 
to describe disordered strong coupling superconductors. 
Numerical calculations of Tc Vs resistivity in three 
dimensional high-temperature superconductors compare 
quite well with experimental data. 
119 
-,-, MAGNETIC STRUCTURE, PECULIARITY. 
157.IzyuMOY (Yu A) and LAPTEV (VM). Peculiarity of super-
conductivity in a metal with a spiral magnetic structure. 
International journal of modern physics; 4, 3; 1990, 
March; 447-72. 
Superconductivity states in a metal with existing 
spiral magnetic structure is studied. S-d exchange 
interaction of the conduction electrons with localised 
spins forming the magnetic ordering is treated in the 
framework of the strong coupling theory of superconduc-
tivity. Two separate factors are taken into account 
which influence the possibility of coexistence of super-
conductivity and magnetic ordering. 
- , METALLOXIDE, NEUTRAL OXYGEN. 
158. KH0M3KII (DI) and ZYEZDIN (AK) . Neut ra l oxygen and super -
conduc t iv i ty of raetalloxide systems. Spi jd s t a t e communi 
c a t i o n s ; 66, 2; 1988, May; 651-5 . 
High temperature superconduc t iv i ty of m e t a l l -
oxide systemis asc r ibed to a p a i r i n g of ho le s in oxygen 
p-band due t o a tendency to form n e u t r a l oxygen 0*(2p ) . 
This s i t u a t i o n may be descr ibed by the two band Hubbard 
model with nega t ive U or by the nega t ive U. D i f f e r en t 
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regimes are analysed and the value of c r i t i c a l tempera ture 
i s e s t ima ted . 
- , METALS, TCNIC, EXCITATION, CHARGE TRANSFER. 
159. VARMA (CM), SCHMITT-RINK (S) and ABRAHAMS (Elihu) . Charge 
t r a n s f e r e x c i t a t i o n s and superconduc t iv i ty in " i o n i c " 
m e t a l s . Sol id s t a t e communications; 62, 10; 1987, June; 
681-5 . 
The newly discovered high Tc oxide meta l s have a 
low enough e l e c t r o n dens i ty t h a t t he charge t r a n s f e r 
e x c i t a t i o n s between the n e a r e s t neighbours c a t i o n s and 
anions are d i scussed , Exci tonic resonance with l a r g e 
o s c i l l a t o r s t r e n g t h s are then p o s s i b l e . I t i s suggested 
t h a t t h e Tc i s due t o s c a t t e r i n g of e l e c t r o n s from such 
recononces r a t h e r than from phonons. 
- , Mo/Sb FILMS, MVLTILAYERRj. 
160. ASADA (Y) and OGAWA (K) . Superconduct iv i ty of Mo/Sb 
mul t i l aye red f i l m s . So l id s t a t e communications; 60, 2; 
1986, October; 161-4. 
Mul t i - l aye red f i lms of Mo and Sb have been 
prepared by depos i t i ng these elements a l t e r n a t e l y i n 
u l t r a - h i g h vacuum. The s t r u c t u r a l p r o p e r t i e s have been 
c h a r a c t e r i s e d us ing x-ray d i f f r a c t i o n , imager e l e c t r o n 
spect roscopy and t r a n s i t i o n e l e c t r o n microscopy. 
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-, WbTi-Ge, REGIMJ^ , WEAKLY LOCALIZED. 
161. JIN (BY). Superconductivity of NbTi-Ge multi layers in 
weakly localized regime. Solid state communcations; 63, 5; 
1987, August; 401-3. 
The superconducting properties of NbTi-Ge multi 
layers have been studied in the weakly localized regime. 
By systematically varying the NbTi and Ge layer thicknesses, 
the effect of disorder and interlayer Josephson coupling 
on Tc is studied. The suppression of Tc increasing Ge 
layer thickness suggests the importance of the barrier 
width in determining the superconducting properties in 
a raultilayered system. 
-, Nd-Ba-Cu-0, MEASUREMENT. 
162. ESCUDERO (R), AKACHI (T), BARRIO (R) and 3AN03 (L). 
Measurement on the new high Tc superconductor i^ d-iia-Cu 
oxide system. Solid state communications; 64, 2; 1987, 
October; 235-6. 
Resistance measurements in samples prepared 
with nominal composition of Ndj^  Ba2 Cu^ Og_ ^eze 
performed. This compound shows a critical onset temperature 
for superconductivity of 76K. This experiment supports 
the idea that substitution of any rare earth in this type 
of compound does not inhibit superconductivity.Results in 
samples with Gd, that further ratify this idea, are also 
reported. 
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-, ORGANIC, THEORY. 
163. MAajMDAR (s). Theory of organic superconductivity. Solid 
state communications; 66, 4; 1988, April; 427-30. 
It is shown that organic superconductivity can be 
explained within a two dimensional extended. Hubbard model, 
Superconducting pairs are polarons moving in a background 
charge density wave, Coloumb driven structural distortion 
is the key to understanding superconductivity. 
- , OXIDES, HIGHlfc 
164, GUOMENG X^hao). Superconductivity mechanism of high Tc 
oxides. Solid state communications; 63, 2; 1987, July; 
151-2. 
The superconductivity mechanism of high Tc 
oxides is proposed. Based on the theory of strong-
coupling superconductivity, a Tc formula for super-
conducting oxides is derived. The basic factors which 
affect Tc of these oxides further are analysed and 
claim a possibility of RT superconductivity within the 
framework of BCS theory. 
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- , - , - , REASONS. 
165. WANG (Zidan), ZOU (Nanzhi), PAl'^ G (Jinzhong) and Gong 
(Changde) . Poss ib l e r easons of high Tc in oxide super -
conductor . Sol id s t a t e communications; 64, 4 ; 1987, 
October; 531-3. 
I t i s proposed t h a t BCS-li]<e Hamiltonian with 
quasi-tvgo-dimensional t i g h t - b i n d i n g e l e c t r o n s de sc r i be 
t h e Ba-La-Cu-0 system approximately. Tc was c a l c u l a t e d 
under the cases both n e g l i g i b l e and n o n - n e g l i g i b l e weak 
coupling between neighbour l a y e r s . 
_ , - , JAHN-TELIER EFFECT. 
166, AOKI (Hideo) and KAMIMURA ( H i r o s h i ) . J a h n - T e l l e r - e f f e c t 
mediated superconduc t iv i ty i n o x i d e s . >3olid s t a t e 
communications; 63, 7; 1987, August; 665-9 . 
A mechanism for high Tc superconduc t iv i ty i n 
layered oxides i s s t u d i e s based on the coopera t ive Jahn-
Te l l e r e f f e c t . Origin of a t t r a c t i v e i n t e r a c t i o n s for 
copper p a i r i n g i s worked out by e x t r a c t i n g the r e l e v a n t 
Jahn-Te l l e r modes. I t i s p r e d i c t e d t h a t the a t t r a c t i v e 
i n t e r a c t i o n s due to t he se e lec t ron- l ig iand coup l ings , 
which are expected t o be s t rong , s ince the J ahn -Te l l e r 
e f f e c t has an e l e c t r o n i c o r i g i n , and involve s t rong 
e l a s t i c i n t e r a c t i o n s . 
124 
-,-, TIBA3KD. 
161. VACARU (D). Competing effects of the Tc evaluation of 
Ti-based oxide superconductors. Physics review B; 42, 7; 
1990, September; 4767, 4769. 
The critical temperature of the mono layer Ti-
compiund is calculated as a function of the CUO2 planes 
in the unit cell. This occurance of a maximum in Tc is 
observed according to the experiment data. 
- , tJo, liMjJiUM, i'n, PT.rtoTIC jJKc'uxi^iHTIOii. 
168.SCHENCK (JP). Plastic deformation and superconductivity 
in lead, indium and thallium. Journal of applied physics; 
40, 13; 1969, December; 5165, 5170. 
Experimental results are provided for wire 
specimens of high purity lead, indium and thallium which 
has been plastically deformed at liquid helium temperatxires. 
The deformation is found to broaden the magnetic transition 
to the normal state in lead but not in indium or thallium. 
It is proposed that for the deformed lead samples in fields 
larger than the bulk critical field, the superconductivity 
is confined to small filaments with high defect concentra-
tions. 
1 ^'^  
-, Pb3 Bi S , TRANSPORT, ELECTRICAL. 
169. IGUCHI (I) and YASUDA (T). Electrical transport and super-
conducting properties of Pb3 Bi S^ film compounds. Solid 
state coromunications; 60, 3; 1986, October; 263-5. 
The electrical resistivity and superconducting 
properties of a newly synthesized superconducting material 
of the form Pb^ Bi S^ (x = 1.3 - 3.0) composed of all non-
transition elements are presented. This sample film is 
fabricated by quick evaporation of the original sintered 
material. It is found that temperature dependence of 
electrical resistivity has anomalous behaviour as 
represented oy broad maximum in higher temperature region 
and minimum in lower temperatxire region. 
-, PHASETRAN3ITI0N, ANTlFERROMAGNETir. 
170. GORBATSEVICH (AA), ELESIN (V Ph) and KOPAEV (Yu V). Inter-
play between structural or antiferromagnetic phase 
transition and superconductivity. Physics letters ^ ; 
125, 2-3; 1987, November; 149-54. 
The properties of high Ts superconductors are 
in\gestigated in a model in which supefconductivity is 
enhanced by the singularity in the density of states 
generated as a result of structural or antiferromagnetic 
phase transition. The absence of the isotope effect and 
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the possibility of large scale variation of the ratio 
2 s (o)/Ts are shown to take place in this model. A 
strong interaction version of the model is presented. 
-, PROPERTIES, jnSEPHSON JUNCTIOW. 
171. KULIC (ML). Some properties of modulated Josephspn function. 
Solid gtate communications; 63, 6; 1987, August; 537-40. 
The model for the Josephson function with the 
positional dependent electronic mean free path l(r) of, 
bulk superconductors is proposed. Some static properties 
of the function, in the presence of magnetic field and 
with l(x) = lo (1 - 1 Cos q x), like the critical field 
Hcl, vortex pinning and Josephson cxirrent are studied. 
T^e possible wave instability depending on relative 
position of the vortex with respect to the position of 
the concentration maxima is studied. 
-, P-WAVE, ULTRASOUND, ATTENUATION. 
172. SCHARNBERG (K) , WALKER (D), MONIEN (H) , TEWORDT (L) and 
EL^IM (RA), Attenuation of ultrasound in P-wave super-
conductors. Solid state coramuiiications: 60, 6; 1986, 
November; 535-9. 
The theory of ultrasound attenuation in impure BCS 
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superconductors i s extended to unitary P-wave s t a t e s . For 
the ABM s t a t e but not for the polar s t a t e , a se t of 
parameters can be found such tha t the theore t ica l predic t ions 
agree reasonably well with the e>cperimental data on 
UPtg. 
-, RBa, CU3 O , , VACUUM ANNEALING. 
173. FEIiNBR (l) and BARBARA (B) . Vacuum anealing treatment 
effects on structure and superconductivity in RBa, Cu^ 0» ^ 
and YBa,,^ K^ CU3 O^,^ . Solid state congnuni cat ions; 66, 2; 
1988, kpti.1: 205r 210. 
Explains the effect of heat treatment in a very 
low pressure at SOOc" on the structure and superconducting 
properties of RBa2 CU3 0^ __^  and YBB^^^ K^ CU^ 0 ^^ . These 
systems undergo an orthororabic (and superconducting) to 
amorphous (and non super<_conducting) transition caused by 
large oxygen losses and disordering of oxygen vacancies. 
-, RBaj CU3 O , EFFECT, RARE EARTH ION. 
174, KISTENMACHER (Thomas J ) . Effect of the ra re ear th ion R 
on s t ruc ture and superconductivity in high Tc RBa2 CU3 0 
ceramics. Solid s t a t e communications; 65, 9; 1988, March; 
981-5. 
Variation in crystal lographic paraneters and c r i t i c a l 
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temperatxare (Tc) for a series of RBa, CU3 0 ceramics are 
explored* as a funttion of the ionic radius of the R ion. 
For both the orthorombic (Y'-?) and tetragonal (Y b) phases 
of this ceramics, a normally lenear increase with increasing 
ionic radius is observed for most structural parameters. 
Tc is also seen to montonically increase with ionic size, 
which is ascribed to an increasing density of states at 
the Fermi level, 
-, REdONAN'^ E, ANTI-FERROivlAGNETlC. 
175. IVANOV (Nedco B), On the antiferromagnetic resonance in 
superconductors: Influence of indirect exchange interaction. 
Solid state communications; 62, 8; 1987, May; 557-61. 
The special features of the antiferromagnetic 
resonance is metals in presence of a superconducting 
ordering are analysed on the basis of surface irapedence. 
The indirect exchange interaction determines the shift 
of the resonance frequency and the spectrum of a new 
undamped mode near Vn^ , A parallel is drawn between the 
antiferromagnetic resonance in normal and superconducting 
states. 
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-, SEMIMETALS, BULK, INTERACTION, ELECTRON-EXCITON, 
176. DAOLE (Yin) and RUSHAN (Han). Possible electron-exciton 
(E-E) interaction and high Tc superconductivity in bulk 
semimetals. Solid state communications; 63, 7; 1987, 
August; 645-8, 
In relation to the high Tc recently observed in 
Y-Ba-Cu-0 systems, the possibility of formation of copper 
pairs by virtual exciton exchange in a single phase is 
analysed. Electron-exciton coupling matrix elements and 
possible optimum condition of superconducting Tc in it's 
upper limit are evaluated. It shows that this kind of 
superconductivity may display some different features 
compared with usual BCS superconducting phase. 
-, Si/Nb, MULTILAYERS, ^IMENSIONAT. CROSSOVER. 
177. SONG (3N) and KETTERSON (JB). Dimensional crossover and 
it's effects on localization/interaction and super-
conductivity in Si/Rb multilayers. Phvsics letters A; 
155, 4; 1991,May; 325-9. 
The effect of the dimensional crossover on 
localization/interaction and superconductivity in 
ultrathin Si/Nb multilayers has been studies systematically 
varying the Nb and Si layers thickness to separately 
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control the degree of disorder and the anisotrophy. A small 
coupling is sufficient to drive the strongly localised 
state into tbe weak localization regime. 
-, oii re, i^ LLOYo, INDlUh. 
178. BUSHMARINA (GS), DRABKIN (lA), KOMPANIETS ( W ) , PARFENEV 
(RV) and SHAMSHUR (DV). Superconducting transition in 
Indum-alloys Sn Tc. Soviet physics solid state; 28^ 4; 
1986, April; 612-4. 
The superconducting transition in In^ ^ '^ i-x ^ ®l-v 
at T 0.4K has beai investigated. The superconducting 
transition temperature Tc and the derivative of the second 
critical magnetic field Hc2 with respect to temperature 
at T Tc for a fixed Indium content Nin = Const depend 
non-monotonically on the concentration of excess tellurium, 
an acceptor. The values of the superconducting parameters 
depend in a threshold manner on the Indium content and 
increase monotenically with an increase in Nm = 2-16 at%. 
The results are interpreted within the scope of the model 
of the impurity band of Indium located on the background 
of the conditions spectrum of the valence band. 
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-, Sr Ti g^ Zr 0^, CONCENTRATION, LO'^  CARRIER. 
179. EAGLES (EM). Superconductivity at very low carrier 
concentrations and indications of a charged bose gas in 
^^ ^ ^0 97 ^ 0 03 ^ 3* ^ li<3 state communications? 60, 6; 
1986, November; 521-4. 
Results on low temperature resistivities and room-
temperature Hall coefficients in polycrystalline 3r Ti _ 
Zr Q2 O3 reported in the previous paper are discussed. 
Particular attention is given to one sample which has a 
resistivity of 0.17 ra at temperatures above the beginning 
of what is probably a superconducting transition. It is 
argued that the superconductivity in this specimen resembles 
that of a charged Bose gas. 
-, Sr-Y-Cu-0. 
180. QI-RUI (Zhang). Superconductivity in Sr-Y-Cu-0 system. 
Solid state communications; 62, 6; 1987, August; 535-6. 
A stable and reproducible superconductivity 
transition has been observed through a.c. magnetic 
susceptibility and electrical resistivity measurements 
in the (Sr^ Y^_^ Cu 03_y with x = 0.375, 0.4 and 0.5. 
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'' ^^0 15 ^ ^1 85 ^ ^ °4' M^EASUREMENT, MASNETIdATlON. 
181, ARBERG (PN), Superconducting and normal state properties 
^^ ^^0 15 ^ ^1 85 ^^ *^4 ^®"t®i^ roined from magnetization 
measurements. Solid state communications; 65, 8; 1988, 
February; 849-53, 
Using magnetization measurements, Tc = 37,IK, 
Hc2 (Tc) = -18.4 KG/K and HcKo) = 250 G are determined 
for a sample of SrQ j^ ^ La^ ^ -c Cu 0^. With the BCs theory 
in the clean limit, several normal state and super-
conducting parameters for this compound are obtained 
from the experimental results. Deduced specific heat 
density of states Nr(o) = 3,25 St(e Vcel spin) is about 
a factor of 2 smaller than the susceptibility density of 
state Nr. 
-, STRONG COUPLING, LO, 
182. YI (Sheng), YIN^ L^ONG (oun) and LIU (FP-Sui). LO Strong 
coupling superconductivity theory. Solid state communications; 
64, 1; 1987, October; 93-5. 
A superconductivity theory is set up which considers 
the effective retardative attractive interaction mediated 
by LO phonons under the condition of transition of small 
133 
polaron into large polaron. It has beem discovered that 
high Tc superconductivity will be caused in the condition 
of existence of degenerate high frequency LO phonon 
spectra. 
-, STIPITRLATTICKS, METAL, ATJISOTROPIC. 
183. SHAPIRO (B Ya). Increase of the superconductivity in 
anisotropic metallic supertallices. Physics letters A; 
116, 2; 1986, May; 73-6, 
The theory of superconductivity in metallic super-
lattices under an anisotropic dispersion law of electrons 
is constructed. It is shown that with progressive 
anisotropization of the super lattices, the superconducting 
critical parameters sharply increase. This fact is 
explained by the suppression of the proximity effect in 
this system due to electron slowing-down along the 
direction perpendicular to the layers, 
-,-,-, ARTIFICIAL, ELECTRON DENSITY. 
184. VA3LI0 (Ruggero), CUCOLO (Annamaria) and FALCO (Charles M), 
Electron density in artificial metallic superlattices. 
Physical review B; 35, 4; 1987, February; 1721-6, 
Detailed studies of the pair funneling to a series 
of superconductive Kb/Cu artificial metallice super lattices 
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are described. Reports the f i r s t measuirements, the 
dependence of the magnetic f ie ld penetrat ion depth 
on the layer thickness in these mater ia l s . 
- , THRORY. 
185. VANDIJK (LGJ) and VERTOGEN (G). Theory of superconductivity 
based on the coulomb interaction. Physics letters A; 115, 
1-2; 1986, March; 63-6. 
Superconductivity is described as a condensation 
in positional space causedby the coulomb interaction. 
The proposed theory is physically related to ideas of 
Heisenberg on the formation of an electron lattice and 
mathematically identical with the BCo theory. 
-,-, ELIA3HBFRG. 
186. MARSIGLIO (F) and CARBOTTE (JP). Eliashberg theory and 
the high Tc oxides. Solid state communications; 63, 5; 
1987, August; 419-23. 
In the light of recent discovery of high Tc's in 
La2_^ Sr^ Cu 0^ and related compounds, the limitations on, 
and the consequencies of high Tc's within Sliashberg 
theory and the electron-phonon mechanism is examined. 
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- , THKRMODYNAMICS. 
187. HAKE (RR). Thermodynamics of type-I anid type- I l super-
conductors. Journal of applied physics; 40, 13; 1969, 
October; 148-59. 
After a brief descript ion of the basic character-
i s t i c s of type-I and type-II super conductors, explains 
the unified c lass ica l thermodynamic treatment. Some 
applications of therraodynaraic formula to type I I 
behaviour are then discussed, closing with a consideration 
of super -c r i t i ca l f i e ld l imi ts and f luctuat ion supercond-
uc t iv i ty in bulk extreme-type I I superconductors. 
- , TI-Ba-Ca-Cu-n. 
188. KIRSCHNER (l), HALASki (l), SUKOSD (CS), PORJESZ (T) , 
KURTI (J) and KARMAN (T). High temper at\ire superconduc-
tivity of a TI-Ba-Ca-Cu-0 compound. Physics letters A; 
130, 1; 1988, June; 39-42. 
A TI Ba Ca Cu 0^ g^^ compound has been investi-
gated from the point of giew of super conductivity. 
Depending up on the heat treatment, one part of the 
samples exhibits super conductivity with an onset of 
121K and a zero resistivity of 106K, while the other 
13B 
p a r t of the samples e x h i b i t s super c o n d u c t i v i t y with an 
onse t of 121K and a zero r e s i s t i v i t y of 106K, while the 
o ther p a r t of them shows only a sharp drop i n r e s i s t i v i t y 
a t 130K which l i n t s a t t he e x i s t e n c e of superconduct ing 
domains. This p i c t u r e was confined by magnetic and 
E. S.R measurements givinCi p o s s i b i l i t y for e s t i m a t i o n of 
the c r i t i c a l magnetic f i e l d s . 
189. KONDOH ( s ) . Superconduct ivi ty in Tl^^a-Cu 0 system. Sol id 
s t a t e communications; 65, 11; 1988, Mcirch; 1329, 1331. 
A new high Tc superconductor Tl-Ba-Cu 0 system 
i s found by r e s i s t i v i t y and Maissner diaraagnetism 
measuranents . The onse t t r a n s i t i o n temperat i i re becomes as 
high as 20K when small amount of t h e T l - s u b s t i t u t i o n 
by other t r i v a l e n t e l « n e n t s . i s c a r r i e d o u t . The super -
conducting phase may be descr ibed as TIj^ Cu 0 with 
Y 1. 
- , - , FILM. 
190. KANG (JH), KAMPWIRTH (RT) and GRA^ (KE) . Superconduct iv i ty 
i n spu t t e r ed t h i n f i lms of Tl-Ba-Ca-Cu-0. Physics l e t t e r s A; 
131, 3 ; 1988, August; 208-10. 
Films of TI-Ba-Ca-Cu-0 have been made by m u l t i -
t a r g e t magnetron s p u t t e r i n g . The b e s t f i lm show an onse t 
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of superconduc t iv i ty a t llOK and zero r e s i s t a n c e at 96K. 
Prel iminary X-ray d i f f r a c t i o n a n a l y s i s sugges t s t h e f i lms 
to be predominantly o r i e n t e d with the c - a x i s pe rpendicu la r 
t o the f i lm surface with the lowest m u l t i p l e of l a t t i c e 
spacing along the c - a x i s being 2.94 nm, c o n s i s t e n t with 
the TI2 Ba2 Ca Cu2 0^ (2212) phase . 
- , TI Ba2 Ca2 CU3 Og ^, CRYSTAL STRUCTURE. 
191- LIANG (JK). Crys ta l s t r u c t u r e and superconduc t iv i ty of 
T I - Ba2 Ca2 CU3 0 ^ . Modern phys ics l e t t e r s B; 3, 7, 
1989; May; 561-9. 
The c r y s t a l s t r u c t u r e of Tl Ba2 Ca2 Cu^ Og ^ 
(Tc = H2K) has been determined by means of -X-ray power 
d i f f r a c t i o n method. I t belongs t o primary t e t r a g o n a l 
symmetry with l a t t i c e parameters a = 3.847A, C = 15.89A", 
The c r y s t a l s t r u c t u r e of TI Ba2Ca2Cu20g _ i s q u i t e 
s imi la r to those of other superconducting phases . All 
c a t i o n s are d i s t r i b u t e d a t p o s i t i o n s of (0 .0 ,2) and 
(h. h. 2) a l t e r n a t i v e l y . 
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- , Tm Ba2 Cu^ 0 ^ _ / , ANISOTROPY. 
1 9 2 . NOEL ( H ) , GOUGEON ( P ) , PADIOU ( j ) , LEVET (JC) and POTEL 
(M). Anisotropy of the superconducting magnetic f i e ld 
Hc2 of a single c rys ta l of Tra Ba2 ^^2 ^7J(,^^^'^ s t a t e 
corwnunications; 63, 10; 1987, September; 915-7, 
Magnetoresistance of a s ingle c rys ta l of Tm Ba2 
Cuo OT /With a superconducting c r i t i c a l temperatxire of 
86K has been measured at nitrogen temperature with the 
magnetic f ie ld applied perpendicular and pa r a l l e l to the 
(a,b) plane. The strong anisotropy of the superconducting 
proper t ies reveal the two dimensional character for 
electron t ransport in these high Tc super conductors. 
- , Tl Hi Te2. 
193. NEIN (RA). Superconductivity in TI Bi Te2» Physics review 
letters; 24, 2; 1970, January; 53-5. 
iiuperconductivity has been found to occur in 
samples of Ti Bi Tej with nominal carrier densities of 
20 3 
approximately 6x10 holes pem cm , The super conducting 
transition temperature is 0,14''Kand the upper critical 
magnetic field at the absolute zero temperature is 10 Oe. 
Replacing Bi with Sb produces compound TiSbTe2 which 
remains normal down to 0.015'K. 
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-, TTP-ANALOGS. 
194. YAMAJI (Kunihiko). On the mechanism of supercoiiductivity 
in the organic conductors composed to TTF-analogs. Solid 
s t a t e communications; 61/ 7; 1987, February; 413-7. 
Common existence of strong in te rac t ions between 
the HOMD and t o t a l l y symmetric intramolecular v ibra t ion 
modes in the TTF-analog molecules i s pointed out to lead 
important in teract ions between current c a r r i e r s in the 
organic metals composed of these molecules. 
- , TTF (Ni (dmit)2)/ IRANSITION TRMP, PRES5aiPE. 
195. SCHIRBER (JE). Effect of pressure on the superconducting 
t r ans i t i on temperatxare of te t ra th iofulvalene BIS. Physics 
l e t t e r s A; 120, 2; 1987, February; 87-8. 
The effect of pressure on the superconducting 
t r ans i t ion temperatxire of TTF (Ni (dmit)2)2 i^ determined. 
This i s the f i r s t organic superconductor in which the '. 
t r ans i t ion temperature increases with increasing pressure. 
140 
-, TUNNEIJTNG JUNCTTONS, EFFECTS, CAPACITANCE, 
196. PATERNO (G). Capacitance effects in superconducting tunneling 
functions. Physics review; 185, 2; 1969, September; 648, 653. 
Describes measurements of the superconducting 
tunneling function capacitance Cg, which shows that Cg 
increases when one of the function metals undergoes a 
superconducting transition. Cg increases as long as the 
temperature decreases, although at lower temperatures 
saturation of this effect seens to exist, l^ ioreover, at 
fixed T, a sufficiently strong magnetic field restores 
the Cg value which is measured \ihen both metals are in 
the normal state. This phenomenon seems to depend strongly 
on the insulating layer thickness, 
-,-,-, COHERENT. 
197, ZAIKIN (AD) and KOSAREV (IN). Quantum wherent effects and 
2ener tunneling in superconducting tunnel functions. 
Physics letters A; 131, 2; 1988, August; 125-30. 
The current voltage characteristics of a small 
capacitance underdatiped supefconducting tunnel function 
is calculated and found out the value of the critcal 
current which corresponds to switching between coherait 
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voltage oscillations and uncorrelated single electron 
tunneling. Both Zener tunneling and dissipative relaxation 
are important which are discussed. 
-,-, SELECTION RULES. 
198. DOi^ lAW (JE).^ Selection rule for tunneling from super-
conductors. ebi?:sic.s_review; 186, 2; 1969, October;452r 455. 
The selection rules imposed upon tunneling electrons 
by different sorts of barriers are discussed, using wave 
matching arguments. It is shown that the commonly used 
velocity selection rule is not generally valid. This reopens 
the question of interpreting the energy-gap data obtained 
from tunneling for anisotropic superconductors. 
-, TWD BAND HYBRID PAIRING, PHONON INDUCED. 
199. ZIELINSKI (J) and PIETRUSZKA (M). On the phonon induced 
hybrid pairing in two band superconductors. Solid state 
communications; 63, 11; 1987, September; 1023-5. 
The role of hybrid pairing originating from 
electron-phonon interaction has been invesgivated for a 
two band (f and d) superconductor at T = o. This type of 
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pair ing seems to be l e s s important them f-f pa i r ing for 
the case of h a l f - f i l l e d f-band when the l a t t e r type of 
cooper pa i r s play the dominating r o l e . On the other hand, 
for the case of rather f i l l e d f-band, the superconducting 
propert ies of the system are mainly determined by the 
formation of conduction electrons d-d p a i r s . 
-, 2D PAIR TUNNELING. 
200. VAGLIO (Ruggero) and CUCOLO(Annomaria). Pair tunneling 
in a two-dimensional superconductor. Physics l e t t e r s A; 
118, 2; 1986, September; 89-92. 
Pair tunneling to a two-dinensional superconductor 
i s reported for the f i r s t time. I t i s found tha t flux 
quantization disappears due to the nature of the two-
dimensional superconductor, while the magnetitude of 
the pair tunneling current i s unaffected. Also due to 
the specific behaviour of the system under consideration, 
a crossover to conventional three-dimensional behaviour 
i s observed at low temperatures. 
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- , 2D ARRAlfS, HALL SFPEPT j n d TRUSTRATI0N3. 
201. PENG (JP) . Quantum h a l l e f f e c t and f r u s t r a t i o n s in two-
dimensional superconducting a r r a y s . Phivsics l e t t e r s A? 
129, 2; 1988, May; 124-6. 
A model i s proposed for the microscopic s t r u c t u r e 
of two dimensional quaiSitum e l e c t r o n systems in perpendicu-
l a r s magnetic f i e l d s . I t i s shown t h a t t he quantum h a l l 
e f f e c t i s the consequence of f r u s t r a t i o n in two dimensional 
s i n g l e e l e c t r o n Josephson l a t t i c e . An experiment r e l e v a n t 
to i t i s descr ibed which needs t e s t i n g . 
- , 2D, COOPKR PAIRING, TNTKR-L^YER. 
202. INOUE (Mashiro), TAKEMORI (Tadashi) , OHTAKA (Kazuo), 
YOSHIZAKI (Ryozo) and SAKUDO (Tunetaro) . I n t e r - l a y e r 
Cooper p a i r i n g of two-dimensional e l e c t r o n s . So l id s t a t e 
communications; 63, 3; 1987, J u l y ; 201-4. 
Poin ts out t he p o s s i b i l i t y t h a t t h e high t r a n s i t i o n 
t e n d e r a t u r e s of t he r e c e n t l y discovered oxide superconductors 
are dominantly caused by the i n t e r - l a y e r Cooper p a i r i n g 
of two-dimensional e l e c t r o n s t h a t are coupled through the 
exchange of three-dimensional phonons. 
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-, Typ«' TT, INTERACTION, MICROWAVE _and HIGH FRRJIIENCY FIELDo, 
203. TSAPIN (AI), STEPANOV (SV) and BLUMENFELD (LA) . Inter actiob 
of microwave and high frecjaency fields with type II. Super-
conductors in a constant magnetic field. Physics letters A; 
132, 6-7; 1988, October; 375-80. 
When sample containing a superconductor is placed 
in the high w cavity of an EPR spectrometer at temperatures 
below that of transition to the superconducting phase, a 
jump like change in the microwave power level on the 
detector with the change in the constant magnetic field 
scanning direction can be observed. The study of the 
influence of temperature as well as the amplitude of 
microwave and high-frequency magnetic fields on this effect 
is discussed. 
-,-, TRAPPED FLTTX, DOMAIN STRUf^ TURE. 
204. HUEBENER (RP). Domain structure of trapped flux in type II 
superconductors. Physics letters : 30a, 7; 1969, October; 
385-6. 
Trapped flux in thin foils of type II super-
conductors shows a domain structure with regions of 
opposite flux arranged in the specimen. As in ferromag-
netic body, the domains are established in order to reduce 
the total energy of the system. 
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-, '^ a^i3' ^^ DOPED, ESR, 
205. HUMANS (TW), FISK (Z) and OTT (HR). ESR in the super-
conducting phase of Gd-doped. UBe^^, Solid state 
communications; 60, 4; 1986, October; 343-6. 
ESR measurements in UBe.^ doped with 1000 ppm Gd, 
at temperatures down to 0.4K which is well below the super-
conducting transition temperature of this heavy ferraion 
systems is reported. Important result is the observation 
that, within the experimental error., the knight shift of 
the local Gd moments does not decrease below the normal 
state value. 
206. 'MOSHCHALKOV ( W ) and SVQZIL (K), Phenomenological model 
of superconductivity in U^_^ Th^ ^ ®13* Physics letters A; 
120, 7; 1987, March; 356-60. 
A phenomenological model taking into account the 
interaction between superconductivity and the coherence 
of Kondu screening is introduced. This model describes 
the main experimental data on UBe.y including the 
behaviour of Tc in U, ^  Th^ Be,^ under ambient and 
elevated pressures. 
14B 
-, UPt3, AN^ ISOTROPir:. 
207. CRABTREE (GW). Anisotropic superconductivity in UPt3. 
Physics letters A; 117, 8; 1986, September; 428-31, 
A consistent picture of conventional super-
conductivity in UPt3 is presented which explains 
qualitatively the gap^anisotropy, the dependence of Tc 
on crystal perfection, the low value of the specific 
heat discontinuity at Tc and the induced magnetic form 
factor. The model obtained is based on result of a local 
density band calculation for UPt3 which are in excellent 
agreement with photoemission experiments and on estimates 
of the strength and anisotrophy of the electron-phonon 
interaction. 
- , - , S . WAVE, UNCONVENTIONAL. 
208. CHANG-FENG (Chen) and LI-YUAN (Zhang). Evidence for 
unconventional s-wave superconduc t iv i ty i n t h e heavy-
fermion compound UPt3, Solid s t a t e communications; 63, 7; 
1987, August; 677-9. 
The u l t r a s o n i c a t t e n u a t i o n and s p e c i f i c hea t in 
the superconducting s t a t e of t he heavy fermion compound 
UPt3 in a q u a s i p a r t i c l e p i c t u r e are d i scussed coherence 
and p a i r - b r e a k i n g e f f e c t have been taken i n t o account for 
14? 
t h i s system. R e s u l t s show t h a t UPt3 i s most probably an 
unconventional s-v»ave superconductor . 
- , URu2 5i2» TRANSITION, HIGH FIELD. 
209. DE VISSER (A), DE BOER (ER), MEN0V3KY (AA) and FRANSE(JJM) . 
High- f ie ld t r a n s i t i o n s in URU2 Si^ observed by magneto-
r e s i s t i v i t y and magnet izat ion exper iments , J o l i d s t a t e 
communications; 64, 4; 1987, October; 527-30, 
High- f ie ld m a g n e t o r e s i s t i v i t y and magnet iza t ion 
experiments have been performed on a monec rys t a l i i ce sample 
of t h e an t i fe r romagnet ic superconductor URU2 Si2* for a 
f i e l d d i r e c t i o n along the t e t r a g o n a l a x i s . At a tempera ture 
of 1,5K t h r e e sharp t r a n s i t i o n s are observed a t f i e l d s of 
35 .8 , 37»3 and 39.4T, sugges t ing a complex magnet iza t ion 
p r o c e s s . Large jumps i n the magnetores is tance i n d i c a t e 
t h a t the magnet izat ion process invo lves g a p - l i k e changes 
of the Fermi s u r f a c e . 
_, V-O2 PROPSRTIE-S Er.ECTRONTC. 
210. KUENTajER (R). Electronic and superconducting properties 
of the V-Os system. Solid state communications; 63, 7; 
1987, August; 671-6, 
Low temperature specific results of the V-Os 
system are presented and compared with the V-Ru system 
H^ 
which has a similar constitution diagram. The discovered 
phase, rich in vanadium is characterized by a decrease ot 
the superconducting transition temperature Tc due to a 
decrease of electronic coefficient r when the impurity 
concentration increases. 
- , VALENCE BOND 3TATE, RESONATING. 
211. 3ASKARAN (G), 20U (z) and ANDERSON (PW). Resonat ing 
valence bond s t a t e and high Tc supe rconduc t iv i ty a mean 
f i e l d theo ry . Sol id s t a t e communications; 63, 11; 1987, 
September; 973-6. 
A mean f i e l d type theory i s developed for the 
i n s u l a t i n g RVB s t a t e and high tempera ture superconduc-
t i v i t y i s doped La2 Cu 0^ and o ther high-Tc as a 
funct ion of the doping parameter drops sharply around 
t / u , The zero temperature gap r e sue Tc r e l a t i o n 
depends s e n s i t i v e l y on the choice of t h e pa ramete r s . 
- , Y-Ba-Cu-0 
212. BOURNE (LC), COHEN (Marvin L) and GREASS^ (William N) , 
Onset of superconductivity in Y-Ba-Cu-0 at lOOK, Physics 
letters A; 120, 9; 1987, March; 494-5. 
Resistive and magnetic measurements on Y-Ba-Cu-O 
samples indicate transitions to the superconducting 
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state beginning near lOOK with transition width typically 
around 15K, 
_,-, and Y-Ba-3r-Cu-n. 
213. JA^ARAM (B) , AGARWAL (SK), GUPTA (A) and NARLIKAR (AV) . 
High temperature superconductivity in Y-Ba-^ -u-O and 
Y-Ba-3r-Cu-0 systems, ^ lid state communications; 63, 8; 
1987, August; 713-6. 
Mixed metal oxide Y-Ba-Cu-0 and Y-Ba-^r-Cu-O have 
been prepared in varying compositions and by changing 
process paraneters. Superconductivity with critical 
temperature in the range of 70 to lOOK is reported, 
-,-, BULK _and THIN FILM. 
214. REDDY (P Jayarama) Properties of Y-Ba-Cu-0 bulk and thin 
film high Tc superconductors. Indian journal of physics A; 
1-2; 1992, January; 125-39. 
^0.4 ^ ^0.6 ^" S-' ^1.2^^.8^"2°7. ^ "^ 
Y. 3a2 Cu- 0-_ bulk high Tc superconductors were prepared 
by solid state reaction method. Spray pyrolisis techniques 
have been employed to produce superconducting thin films 
of Yj^  Ba2 CU3 0^_ On Sr T^ ^ 0^, Sr O2 and Mg 0 substrates. 
The crystal structure is determined as orthororabic 
150 
p e r v o s k i t e s by x-ray d i f f r a c t i o n . The superconducting 
t r a n s i t i o n has been confirmed by r e s i s t i v i t y and a . c , 
s u s c e p t i b i l i t y meas\irements. 
- . - , HALL EFFECT. 
215. HONG-MIN (Duan), LI (Lu), XIE-MEI (Wang), SHU-YAN (Ll i s ) 
and DIAN-LIN (Zhang). Hall e f f e c t of t he high Tc super -
conducting Y-Ba-Cu-0 compound. Sol id s t a t e communications; 
64, 4; 1987, October; 489-91 . 
The h a l l c o e f f i c i e n t Rn of Y-Ba-Cu-Oxide has been 
measured from room temperature to 90K. Rn i s p o s i t i v e 
and temperature dependent down to 125K below which i t 
becomes l e s s temperature dependent. No anomaly of t h e 
e f f e c t i v e h a l l mobi l i ty occures around 125K and t h e 
r e s i s t i v i t y i s independent of magnetic f i e l d i n t h e 
whole temperature r ange . 
_,-, OBSERVATION, JOSEPHSON RPFET.T. 
216. CHANGXIN (Fan), LIN (Sun), BQCAI (Miao) and JUN (Liu). 
Observation of a.c. Josephson effect in Y-Ba-Cu-0 
devices at liquid nitrogen temperature. Solid state 
communications; 64, 5; 1987, November; 689-90. 
Large bridge Josephson devices have been made 
of high Tc Y-Ba-Cu-O superconductors and Shapiro voltage 
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steps can be clearly seen when they are immersed in 
liquid nitrogen. A few of subharmonic steps appear. 
The devices have been cycled many times between 77K 
and 300K. 
- , - , RAMAN SPFCTRA. 
217. CZERWOSZ (E), BUKOWSKI ( J ) , PRZYSLUPSKI (P), I G A L S O N ( J ) , 
PAJACZKO•vSKA (A) and RAULUSZKIEWICZ ( J ) . Raman s p e c t r a 
of the high-Tc superconductor Y-Ba-Cu-0. Sol id s t a t e 
communications; 64, 4; 1987, October; 535-6. 
The Ran an s c a t t e r i n g experiments on the high-Tc 
superconducting ma te r i a l Y-Ba-Cu-0 have been performed 
a t room tempera tu re . Two s t rong t imes l i n e s a t 600 and 
100 cm"" have been observed and d i scussed . 
- , - , SPW^IFir. HEAT and FLUX CREEP FEATURE. 
218. LAN (Chem Xiao) . Spec i f ic hea t and f l ux creep f e a t u r e 
on Y-Ba-Cu-0 system. Sol id s t a t e communication; 65, 8; 
1988, February; 873, 875. 
According to the r e s u l t s on magnetic s p e c i f i c 
hea t and p e r s i s t a n t cu r r en t experiment i n Y-Ba-Cu-0 
syst«n, and based on the p e r c o l a t i o n d e s c r i p t i o n of 
granular super conductors aind /^derson f l ux c reep 
theory , a model of super conducting c r i t i c a l s t a t e i s 
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suggested. The calculated results includes the specific 
heat and flux creep properties in Y-Ba-Cu-0 syst«n, and 
found to be in agreement with experiments qualitatively. 
>, _, STRUCTURE, CRYSTALLINE. 
219. BASZYNSKI (J). Study of the crystalline structure of the 
superconducting phase of the Y-Ba-Gu-0 ceramic compound. 
Physics letters A; 123, 1; 1987, July; 31-3. 
Results of a study of the crystalline structure 
of the high temperature superconducting iabore llOK) 
phase in the single-phase ceranic compounds Y-Ba-Cu-0 
is presented. Conclusion is that the crystal symmetry 
of this HTS phase with chemical composition Y^ ^ ^ ^n 8 
Cu 0._ is orthorombic type with crystellographic lattice 
constants a = 0.381 nm, b = 0.3457 nm c = 2.650 nm. 
-,-, STUDIES, EXPERIMENTAL. 
220. NAQVi (SMMR). Experimental study of the high Tc super-
conductor Y-Ba-Cu-0 system. Modern physics letters B; 
3, 8; 1989, May; 661-4. 
Two batches of Y-Ba-'^ u-O superconductors have 
been prepared. The zero resistance temperature 90K with 
Tc onset at 93K and 95K respectively. Susceptibility 
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measurements show superconducting phase a t LN2. X-ray 
d i f f r a c t i o n r e s u l t i n d i c a t e s s i n g l e phases . 
- , _, TRANSITION, TEMPERATURE. 
221. BOURNE (LC), COHEN (Marvin L) and CREAGEi (WN). Composi-
t i o n a l ly dependent superconducting t r a n s i t i o n tempera ture 
of ^-Ba-Cu-Oxides. Physics l e t t e r s A; 123, 1; 1987, 
J u l y ; 34-6 . 
The superconducting t r a n s i t i o n tempera ture of a 
family of Y-Ba-Cu- oxide have been explored by d .c 
r e s i s t i v i t y measurements. S u b s t i t u t i o n of magnetic and 
non-magnetic ions on Y, Ba and ^\x s i t e s a re r e p o r t e d . For 
some composit ions, achieving high superconduct ing 
t r a n s i t i o n temperat\jres i s s t rong ly dependent, on growth 
cond i t ions for the m a t e r i a l . 
- , - , TWD-DIMENSIDNAL ENHANCEMENT. 
222. OKABE (Y), SUZUMURA (Y) , SASAKI (T) and YO SHI DA (Katayama) . 
Enhancement of two dimensional superconduct ing Tc by one 
dimensional charge dens i ty wave i n s t a b i l i t y theory of t h e 
high Tc superconductor Y-Ba-Cu-0. So l id s t a t e communications; 
64, 4; 1987, October; 483-7. 
The o r i g i n of the high Tc superconduc t iv i ty in the 
Y-Ba-Cu-0 compound, paying a t t e n t i o n to the experiment 
indicating the one dimensional lattice instability is 
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investigated. It Is shown that the one dimensional charge 
density wave formation gives rise to the enhancement of 
the two dimensional superconducting Tc. On the basis of 
the theoretical analysis, a guiding principle of searching 
for high Tc material is proposed. 
223. TOMY (CV), UMARJI (AM), AEROJA (DT) and MALIK (SK) , 
Superconductivity in T Ba2 '^-•^ i.^  '^x^ 3 ^ ^7-^ oxide system. 
Solid state communications; 64, 6; 1987, November; 889-91, 
The oxide Y Ba2 Cu.j 0^^^, exhibits superconductivity 
in the liquid nitrogen temperature range. The cu ion is 
in a mixed valent state in this system and is thought to 
play a very important role in the occurence of supercon-
ductivity. The effect of partial replacement of raixed-
valent Cu by monovalent Ag on the superconductivity in 
this system is studied. 
-, ^ Ba2 Cu3^_^j M3^ O^^j SUd^ TITlTTED. 
224. STROBEL (P). Superconducting properties of substituted 
Y Ba2 ^ "3(i,x) '^^ x^ °7-'" ^^i<^ state commun<feations; 65, 7; 
1988, February; 585-9. 
Explains the structural and superconducting 
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p r o p e r t i e s of high temper atxire compound Y Ba2 ^ ^ 3 / . x)^3x 
0^^^ . mere M = Ag, Li, Pt, 2^, Cf Mn, Fe, Co, Ni and 
A = 5 or 10% A-ray powder d i f f r a c t i o n , a . c . s u s c e p t i b i l i t y 
and r e s i s t i v i t y measurements have been made. Most s u b s t i -
t u t i o n s do not s i g n i f i c a n t l y modify t h e Y Ba, '^u- 0~ c e l l 
parameters , with t h e except ion of Fe atid Co, i>ome non-
magnetic i m p u r i t i e s l i k e Li or Zn a l so have a s t rong e f f e c t 
on the superconducting p r o p e r t i e s . 
- , Y fla„ Cuo o^^ , ROLE, OXYGEN. 
225. LUTSEVICH (LV). Role of oxygen in high tempera ture super -
conduc t iv i ty i n YBa2 Cu^ '^Q^^ cmpoundsza p e r c o l a t i o n 
model. Physics l e t t e r s A; 151, 3,4; 1990, t)ecember; 191-3. 
Describes whether the t h r e sho ld behaviour of high 
tempera ture superconduc t iv i ty (HTSC) depending on x may 
oe a s soc ia t ed with a p e r c o l a t i v e e f f e c t . I t was as3umed 
t h a t oxygen atoms arranged on the bedges of t h t u n i t c e l l 
i n d i c a t e r eg ions of exci tement of some s i z e , over lapp ing 
of which r e s u l t s in the appearance of HTSC. I t has been 
found t h a t for x 0.40 t h e s i z e of t h e reg ion of 
excitement i s 8A". 
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-, Y Ba2 CU3 0^, DIFFRACTION, NEUTRON POWDER. 
226.ANTSON (OK), HIISMAKI (PE), POYRY (HO) and TITTA (AT). 
High resolution neutron powder diffraction study on high 
Tc superconductor "^^  Sa^ Cu, o^. ^olid state coinmunications; 
64, 5; 1987, November, 757-60. 
A high resolution neutron time of flight diffraction 
measurement of superconductive Y-Ba-Gu-O (Tco = 91K) has 
been performed both at room temperature and at 77K, Profile 
refinement of the measured data resulted in a unit cell of 
stoichiometry Y Ba^ Cu^O^. The position of the oxygen 
defiuencies were also determined. 
- , - , LATTICE 0YNAMIf"3 and RAMAN MSASURFWENT3. 
227.SANJURJO (JA), LOPEZ-CRUZ ( E ) , KATIYAR ( R S ) , TORRIANI(l) 
and RETTORI (C). Raman measuranents and l a t t i c e dyaoics 
i n the high Tc superconductor Y Ba^ Cu^ 0^ . Sol id s t a t e 
communications; 64, 4; 1987, October; 505-8, 
The Raman s p e c t r a of t h e superconduct ing oxygen-
d e f i c i e n t Iservoskite Y Ba2 '^u-O^, have been measxared as a 
funct ion of temperature in four d i f f e r e n t kind of samples. 
The s p e c t r a of one of the samples show eleven wel l r e so lved 
peaks . A group t h e o r e t i c a l a n a l y s i s of the b a s i s v e c t o r s 
enables us t o ob t a in a p i c t u r e for some of the normal modes 
of v i b r a t i o n . 
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89 
-,-, LINK SELITTINO, ^Y NMR. 
228. KRAMSl (GJ), BROM (HB), BERG (J Van den), KES (PH) and 
IJDO (DJW). ®^Y NMR line splitting in the high Tc super-
conductor YBa2 Gu^ 0„, Solid state communications; 64, 
5; 1987, November; 705-6. 
89 The Y nuclear resonance line in the superconducting 
compound YBa2 Cu^ 0^ has been measured as a function of 
temperature at frequency of 10 MHz. The room temperature 
single line is found to be split in two lines at look. 
The implications of this result are discussed 
-,-, MAGNETIZATION. 
229. BEZINGE (A), JORDA (JL), JOUNO (A) and MULLER (J) . 
Magnetization of the extreme type II superconductor 
Yaa2 CU3 0.y with K 100. Solid state communications; 
64, 1; 1987, October; 79-82. 
Magnetization measurements were performed on UBa, 
CU3 0- in fields upto 8T at temperatures close to the 
superconducting transition Tc = 93K. The therraodynanic 
critical field ric was determined from the area between 
the normal and the superconducting magnetization curves. 
The extrapolated specific heat jump at Tc is C/Tc =10mJ/ 
2 
(K raole-Cu), is good agreement with the specific heat 
measurement, or with the value deduced from the normal 
state susceptibility. 
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-,-, PHONON MODES, BULK. 
230. T«LI«i« (C), ^mBOai (R) and LICCI (F). Bulk phonon modes 
of YBaj CU3 O^ from infrared absorption at 300-30K. Spjid 
state communications? 64, 6; 1987, November; 911-3, 
The infrared absorption spectrum of poIyerystalline 
samples of ^ ^32 Cu^ 0^ is reported in the temperature range 
of 300-30K. Four phonon modes are observed at 436, 488, 
579 and 622 cm" which have not been observed yet by 
reflectance spectroscopy indicating that the microscopic 
properties of the surface are different from the bulk, 
A comparison between the infrared data and the Raman 
scatfering data in the literature suggests that two 
"gerade" modes at 436 and 579 cm are strongly coupled 
with the underlying electronic transition becoming 
infrared active. 
_,-, RAMAN SPECTRUM, TEMPKRATURE DEPRNDENCE. 
234. i'u^J^Mhi^E (RH), ROSEN (Hal) and oEKl (d) . Temperature 
dependence of the Raman spectrum of the high Tc super-
conductor YBa2 CU3 07« "^ l id s t a t e communication; 63, 
9; 1987, September; 831-4. 
The Raman spectrxim of polycrys ta l l ine s intered 
YBa2 ^"3 ^^ 7 ^^^ been measvired at several tenperatuires 
between lOK and 300K. Ten Raanan active phonon modes are 
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observed with frequencies of 153, 217, 291, 309, 335, 441, 
493, 506, 601 and 640 cm' . The tact that most of the 
mode frequencies do not concide with the measured infrared 
frequencies supports the assignment of the symmetry of 
the crystal to a centresymmetric group. 
-,-, REDUCTION, TDPOCHE^ITCAIJ. 
232. TORARDI (CC), MCCARRON (EM), BIERSTEDT (PE) and SLEIGHT 
(AW). Topochemical reduction of the high temperature 
superconductor YBa2 ^^^ 0^; The structure of YBa- Cu^ 
Og by neutron diffraction. Solid state communications; 
64, 4; 1987, October; 497-500. 
Superconducting orthorombic YBa- Cu, 0 has 
been reduced to tetragonal YBa, Cu^ 0^ without structural 
collapse by heating under a nitrogen atmosphere at 900*C. 
Further reduction above 950"C results in destruction 
of the pervoSKite-related structure. Neutron powder 
diffraction data were fitted by the Rietveld profile 
refinement method to obtain the structure of ^ Sa^ ^ ^3 
Og. The reduced material is viewed as containing isolated 
1+ 2+ 
linear Cu O2 units and square pyramidal Cu 0^ units 
that share atoms to form a two dimensional copper-oxygen 
network. 
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233. BROKMAN ( A ) . Shear transformation and twin formation in 
Yba2 *"^ 3 ^7* ^Ii<^ s t a t e commtinications; 64, 2; 1987, 
October; 257-60. 
Electron microscope imaging and electron diffrac-
t ion in the transmission mode reveal the (110) twins in 
orthorombic superconducting YBa2 CU3 0 - . These twins are 
formed during the tetragonal (non superconducting) to 
orthorombic shear transformation. The in|iomogeneity at 
the twin boundary consis ts of local angular d i s to r t i on 
and the spa t ia l r ed i s t r ibu t ion of the oxygen-oxygen 
vacancy pa i r . Several possible loca l iza t ion effects are 
discussed. 
-, Y^ da2 CU3 n ,^ BKHAVinUR, MAGNETIC. 
234. ZUO (F), PATTON (Bruce R), NOH (TW) and EPSTEIN (AJ). 
Magnetic behaviour of the high Tc composite coinpound of 
Y Ba2 CU3 0^_/ in the superconducting phase. S61id 
state communications: 64, 1; 1987, October; 83-6. 
Detailed measurements of the magnetic properties 
in the superconducting state of a composite sample with 
approximately 35% Y^ Ba2 CU3 O7 and a T of 87K are 
compared with results on a corresponding single phase 
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sample. The susceptibility is approximately linear in 
temperature below and near Tc indicating magnetic field 
penetration near the transition. 
-,-, COHEREN'T TRANSITION. 
235. WEN (HH). Coherent transition in a highly oriented 
YBa2 ^ ^3 ^7-' superconducting thin film. Modern physics 
letters B? 4, 6; 1990, March; 409-14. 
The I-V characteristics and critical current 
density at different temperatures have been carried out 
with a highly oriented superconducting poIyerystalline 
film. At a temperature T (KT) which is below the individual 
grains transition temperature Tco, a coherent transition 
will occure the coupling energy between grains begins to 
be larger than thermal fluctuating energy. 
- , - , MEISSNER EFFKCT, CRITTCAT. FI^LD. 
236, PEREZ-RAMIREZ (JG). Meissner e f f e c t , c r i t i c a l f i e l d s and 
superconducting parameters of YBa2 ^^ u^  ^nt ^ l i d s t a t e 
communications; 65, 8; 1988, i 'ebruary; 845-8 . 
Magnetic p r o p e r t i e s of superconduct ing YBa^ Cu^ 
OT are r e p o r t e d . The measured c r i t i c a l f i e l d s are 
He 1(0) = 750 G, Hc(0) = 23.4 KG and Hc2(0) = 880 Kg. 
From the s lope of t h e magnet izat ion curve and c r i t i c a l 
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field ratio the value K = 25 is obtained. At IG the 
sample has a nearly complete meissner effect. This 
sensitivity is due to the anisotropy of Hcl and it<^ s 
small value close to Tc. 
- , - , PHASE TRAN'SITION, STRUCTURAT.. 
237. SCHULLER (Ivan K) . S t r u c t u r a l phase t r a n s i t i o n in ¥832 
CU3 O^/i The r o l e of d imens iona l i ty for high tempera ture 
A-ray d i f f r a c t i o n to study the n a t u r e of the s t r u c t u r a l 
phase of YBa2 Cu^ 0 „ _ / , The r e s u l t s i n d i c a t e the ex i s t ence 
of a r e v e r s i b l e orthorombic to t e t r a g o n a l phase t r a n s i t i o n 
at a temperature c lo se to 750"C. i f t h e high tempera ture 
t e t r a g o n a l phase i s quenched in a t alow tempera tures the 
c r i t i c a l superconducting tempera ture i s cons iderab ly 
reduced, from 92.5K. This sugges t s t h a t the one dimensional 
Cu-0 chains p re sen t in the orthorombic s t r u c t u r e are 
necessary for high temperature supe rconduc t iv i t y . 
- , - , RAMAN SPECTRA, PHONOK. 
238, HANGYO (M). Effect of oxygen con ten t on phonon Ranan 
s p e c t r a of YBa2 ^^^ ^T~-f ^ l i ^ s t a t e communications; 
65, 8; 1988, February; 835-9. 
Raman s p e c t r a of YBa, Cu^ 0„_^have been measiored 
on samples with va r ious oxygen con t en t s , which are obta ined 
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by quenching from various temperatures. It is found 
that Ranan band associated with oxygen vibrations 
observed at 500 cm" is very sensitive to the oxygen 
contents. It's frequency shifts continuously from 502 to 
484 cm~ as the quenching temperature is varied from 
below 500°C upto 1000*^. I'his result indicates that this 
band can be used to determine the oxygen content in 
Yaa2 CU3 0^_^ 
-,-, SURFACE IMPEDANCE. 
239. AWASTI (Anand M) , CARINI (John P), ALAVI (Barakat) and 
GRUNER (Geoerge) . Miiimeter-wave surface impedence 
measurements of YBa2 Cu^ 0^_^ ceramic superconductors, 
Solid s t a t e communications; 67, 4; 1988, July; 373-7. 
The temperature <3ep«idence of the surface 
impedance. Zs{T), at 102 GHz of several YBa^  Cu- 0_ y 
ceramic superconductors are measured. The comparative 
study i s given for the magnitude of the surface 
res i s tance , Rs with values from microwave measurements. 
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-,-, 3D SPIN DYNAMICS. 
240. RIBGEL (D). 3d spin dynamics and local moment of dilute 
^e ions implanted into high Tc superconductors. Physics 
letters A; 131, 9; 1988, September; 533-6. 
The 3d spin dynamics and local susceptibility of 
isolated Fe ions recoil implanted into the high Tc super-
conductors YBa2 ''^ 3 ^ 7- ^^^ ^ ^^2 ^ ^3 "^7- ^^^^ been 
measured using the perturbed r-ray distribution method. 
T^e observation of a curie-type susceptibility and 
Korringa-type relaxation indicates a stable Fe moment 
in the superconductors with negligible orbital contributions. 
- , - , TRANSITION, GLASS. 
241. CAROLAN (JF) , HARDY (WN) , KRAHN (R), BREWER (JH), 
THOMPSON (RC) and CHAKLADER (ACD) . Superconducting 
g l a s s t r a n s i t i o n in YBa2 CU3 0„ <• .So l id s t a t e 
communications? 64, 5; 1987, November; 717-9. 
The e l e c t r i c a l r e s i s t a n c e and t h e d . c . magnet i -
za t ion of bulk s i n t e r e d YBa2 '^^Z ^ l - f *'®^® measured for 
magnetic f i e l d s , H, in t h e range of I Oe t o 5K0e near 
the superconducting t r a n s i t i o n t empera tu re . The r e s u l t s 
are evidence for t h e ex i s t ence of t h e superconduct ing 
g l a s s s t a t e i n t h i s ma te r i a l and prov ide q u a n t i t a t i v e 
agreement with t h e Almeda-Thouless p r e d i c t i o n of r = 1 . 5 . 
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- , YBa2 CU3 0^_^, EQUILIBRIUM, OXYGEN DEFECT. 
242. STROBEL (P), CAPPONI ( J j ) , KAREZIO (M) and MONOD ( p ) . 
High-temperature oxygen defec t equ i l ib r ium i n super -
conducting oxide YBa2 ^^3 ^1-- « ^ ^ ^ ^ s t a t e communications; 
64, 6; 1987, October; 513-5. 
The h igh- tempera ture superconductor YBa2 ^n^ °7»x 
has been c h a r a c t e r i s e d by thermogravinet ry in t h e 600-aiOOK 
-3 
range under oxygen p r e s s u r e from 10 t o 1 atm. The 
compound r e v e r s i b l y exchanges oxygen i n t h e 0 X 1 r a n g e . 
The r e a c t i o n r a t e decreases r a p i d l y with decreas ing oxygen 
p r e s s u r e . 
- , - , iMEASUREf-lENT, ELJ^TRIC FJRLD GRADIEN'T, Cd. 
243. PLANK ( H ) , MEYHl (F) and WITTHUHN (w). Measurements of 
t h e e l e c t r i c f i e l d g rad ien t a t Cd i n the high Tc super -
conductor YBa2 "^^3 ^7-x* P^vs^^s l e t t e r s A; 133, 7-8; 
1988, November; 451-4 . 
The temperature dependence of t h e e l e c t r i c f i e l d 
g rad ien t a t the s i t e of Cd probe n u c l e i has been 
measured with t h e PAC method in the superconduct ing system 
YBa2 CU3 0^^^ between 25 and 684K. About 50/4 of the probe 
n u c l e i a r e exposed to a defined e l e c t r i c f i e l d g r a d i e n t 
with a quadrupole coupling cons t an t of 38,6(1) MHz and 
an assymetry parameter of 0,37(1) a t 295K. 
16B 
- , -, OXALATE ROUTE. 
244. WANG (XZ), HENRY (M) , LIVAGE (J) and ROSENMAN ( l ) . 
Oxala te r o u t e to superconducting YBa2 Cu^ 0- , Solid 
s t a t e communications; 64^ 6; 1987, November; 881-3 . 
High Tc superconductors can be e a s i l y ob ta ined 
v i a the c o p r e c i p i t a t i o n of n i t r a t e s and a c e t a t e s aqueous 
s o l u t i o n s by o x a l i c ac id . The thermal behaviour of the 
aiiorphous p r e c i p i t a t e was followed by x-ray d i f f r a c t i o n 
upon hea t ing at 860"c. Moreover, a pure t e t r a g o n a l phase 
i s already formed at temperature as low as 720*C, This 
new phase appears to be some what d i f f e r e n t from the 
usual t e t r a g o n a l phase . 
-,-, PHAoE TRANSITION, ORTHORQMBIC-TETRAGONAL. 
245. BARKER (H), WELCH (DO) and LAZARETH (OW). Theory of t h e 
o r thorombic - t e t ragona l phase t r a n s i t i o n i n "^^^j ^^3 ^ 7 - x ' 
Sol id s t a t e communications; 64, 2; 1987, October ;237-40. 
A t h e o r e t i c a l open system o r d e r - d i s o r d e r model 
of t he orthororabic t e t r a g o n a l phase t r a n s i t i o n in YBa2 
CU3 0„_ i s p resen ted which g ives good agreement with 
experimental da t a on the tempera ture dependence of t h e 
l a t t i c e parameters near t h e t r a n s i t i o n . 
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-,-, REGULT, RAMAN jnd INFRARED. 
246. BURNS (Gerald), DACOL (FH), FREITA3 (p), PLA3KETT (TS) 
and KONING (W). Raman infrared results on YBa« Cu^ 0^ 
type materials. Solid state communications; 64, 6; 1987, 
OctoDer; 471-6. 
Reports both Raman and infrared results on the 
same semiconducting ^^^j '^ 3^ '^ 7-x "'sterial. With the 
appropriate heat treatment, this material can be reversibly 
changed from a orthorombic superconductor (X 0,0)to a 
semiconductor (A 0,5). In the semiconducting material 
it is easier to measure the phonon featxire using either 
techniques, 
-,-, SINGLE CRYSTAL, C0NFir;URATION. 
247. MAI (ZH) . New configuration of mixed state observed in 
superconducting single crystal YBa2 ^^3 *^ 7-x* ^ ^ i ^ state 
communication; 65, 8; 1988, February; 877r8. 
A kind of new cylindric configuration of mixed 
state was observed in YBa2 Cu^ 07.^ single crystal 
super conductors at 77K by Bitter dewration method. 
16S 
-,-, STRUCTURK, STUDIES, MICROSCOPIC, ELECTRON. 
248. RAMAKRISHNA ( K ) . Elec t ron microscopic s t u d i e s of l oca l 
s t r u c t u r e s of high temperature YBa2 ^^3 ° 7 x ^"^P®^" 
conduc tor .So l id s t a t e communication; 65, 8; 1988, 
February; 831-4. 
Describes the l oca l s t r u c t u r a l c h a r a c t e r i s t i c s 
of t h e high temperat\are superconducting m a t e r i a l YBaj 
CU3 Orj_^ «nploying e lec t ron-microscope t e c h n i q u e s . I t 
has been suggested t h a t the va r ious r epo r t ed sho r t l ived-
near roown temperature forms of ^BCO and r e l a t e d phases 
may correspond to h ighly ordered ve r s ions of '^^^2 ^^3 
0^^^ with A=0 or A-O . 
- , - , STUDIES, MAGN15TI2ATTON, EAST NEUTRON•'=5. 
249. WISNIEWSKI ( A ) . Magnetizat ion s t u d i e s of YBaj CU3 0^^^ 
by f a s t neu t rons . Solid s t a t e communication; 6 5 , 7 ; 1988, 
October; 577-80. 
Studies of t he e f fec t of f a s t neutron damage on 
the magnetic h y s t e r s i s of ^^a^ ' '^3 '^7-x <^®^^"^^ samples 
16 2 
subjec ted to f luence of neutron of 2x10 n/cm up to 
17 2 
bxlO n/cm have been performed. I r r a d i a t i o n upto doze 
17 
of 1x10 did not cause any change i n the c r i t i c a l 
t empera ture . However, i t causes a a s t rong i n c r e a s e 
i6n 
of the magnetic hystetsis which is presumably connected 
with the creation of deffects, 
-,-, STUDIES, SFPCIFIC Hi-AT. 
250. LI (F), LI (Q), LU (G), WU (K), ZHOU (Y), LI (C) and 
YIN (D). Specific heat studies of high Tc superconductor 
Y3a2 ^ ^3 '-*7-x* ^ li<3 state communications; 64, 2? 1987, 
October; 209-12. 
Specific heat studies of the high Tc super-
conducting compound YBa2 Cu^ ^n_y, with bulk transition 
temperature at 92K are reported, A distinct anomaly of 
electronic origin in the specific heat is observed with 
granular-like behaviour corresponding to a Sommerfield 
2—1 
constant r = 7 _+ 2mJ (mole Cuk ) . Debey temperature 
( 400K) is obtained by fitting the experimental data 
wtthe the theoretical Debey specific heat, 
-, YBa2 CU3 Og_^ MAGNETIC FIELD, LOW. 
251. DRUMHELLER (John E), RUBENACKER (Gerald V), FORD (WK) 
and ANDERSON (J), Low magnetic field superconducting 
phase diagram of the high Tc YBa2 ^^^ '-*9_< • ^ lid state 
communication; 64, 4; 1987, October; 509-11, 
The low magnetic field phase diagram of the high 
170 
Tc superconductor YBa2 CU3 Og^^^with 2 .1 has been 
determined in f i e l d s to 5000 Oe. The lower c r i t i c a l 
f i e l d i s about 300 Oe near T = 0 and l e s s than 100 Oe 
a t l i q u i d n i t rogen tempera ture . The mixed phase shows 
s i g n i f i c a n t r e l a x a t i o n and f i e l d cool ing e f f e c t s . 
- , YBa2 CU3 0^, OXYGEN ANNEALING. 
252. VEAL (BW). Time dependent superconducting behaviour «of 
oxygen-defiuent YBa2 Cu^ 0^: Poss ib l e anneal ing of oxygen 
vacancies a t 300*K. Physics review B; Al, 7; 1990, 
September; 4770, 4773. 
Oxygen s t o i c h i o m e t r i e s in s i n g l e c r y s t a l s of 
YBa2 Cu^ Ojj are c o n t r o l l e d by quenching from an 02-N2 
atmosphere at 520"C t o l i q u i d n i t r o g e n . After quenching, 
t h e su|)erconducting behaviour and l a t t i c e parameters 
are found to be t ime dependent. Tc i n c r e a s e s as much 
a t 15K in a per iod of severa l days . Apparently, 
anneal ing, with i nc rea s ing oxygen vacancy o rder , 
occurs a t room tempera tu re . 
171. 
- , - , TEMPERATURE HYSTERSIS. 
253, MAMSURCVA (LG). Tenperature h y s t e r e s i s of t h e e l a s t i c 
modulus and low-temperature l o c a l phase t r ans fo rma t ions 
of t h e o r d e r - d i s o r d e r type in t h e superconductor YBa^ 
CU3 0^. Physics l e t t e r s A; 131, 9; 1988, September; 
538-40. 
The temperature h y s t e r s i s of t h e young modulus 
i s observed in YBa2 Cuj 0 compound with 6.24 X 6 . 9 . 
The e f f ec t i s i n t e r p r e t e d in terms of l oca l o r d e r -
d i so rder phase t r a n s i t i o n s of t he f i r s t kind i n the 
temperature range 4 .2 - 300K. 
- , YBa^ CU3 0 , ANOMALY, U LTRASOUND. 
254. MIGLIORI (A), CHEN (Ting), ALAVI (B) and GRUNER ( G ) . 
Ultrasound anomaly at Tc i n YBa2 CU3 Oy. Sol id s t a t e 
communications; 63, 9; 1987, September; 827-9. 
The fundamental longitudinal acoustic resonant 
frequency fr of polycrysta l l ine sample of YBa2 ^^x^ ^y 
i s measured. The frequency increases with the decreasing 
temperatiire"and display a sharp r i s e , as cooled below Tc. 
The fract ional change in trequency at Tc, r t r r , i s 4.5x10 
and opposite in sign to that expected at the usual second 
order superconducting t r a n s i t i o n . 
172 
-, YITTRIUM BASED, MOISTAI.R, STABILITY. 
255. HARRIS (LB) and NYANG (FK). Stability of yttrium based 
superconductors in moist air. Solid state communications; 
61, 4; 1988, July; 359-62. 
Loss of superconductivity in YBa2 Cu2 0„_^ caused 
by exposure to moisture varies with the oxygen content of 
the superconducting phase and with the phase mixture of 
the specimen/ and is found to be associated with a phase 
transition to tetragonal structtore. Such behaviour can 
be explained by rapid diffusion of water molecules along 
the channels used for oxygen inter action, leading to 
eventual reaction of water with barium ions. 
-, y^ Ba2 Ag^ Ox-
256. PAN ((KK), MATHIAS (H) and REY (CM) . Superconductivity 
in the mixture Yj^  Ba2 Ag, Ox. Physics letters A; 125, 
2-3; 1987, November; 147-8. 
Superconductivity with onet at 50K and a 
transition width of about 30K has been observed in a 
multiphase mixture with composition ^ ^ Sa, Ag^ Ox, 
About 30% of the sample excludes flux in a.c inductance 
measurements. The probable absence of a localized moment 
and large valence fluctuations in this material has 
implications for some current theories of high temper-
ature superconductivity. 
173 
- - ' ^ l - y « \ 2^2 ^^3 "x . 
257. FARTASH (A) and OESTBRREICHai (H) . Superconduct iv i ty i n 
^1-v ^ ^ ^^2 ' '"3 ^x* ^ l i ^ s t a t e communications; 66, 1; 
1988, Apr i l ; 39, 4 1 . 
Homogeneous m a t e r i a l s with YBa2 *^ 3^ ° x "^ P^® 
s t r u c t u r e s are obta ined by p a r t i a l s u b s t i t u t i o n according 
t o ^i^„ Na^ Ba2 CU3 0^ *° ^ °*^* 'S^^^'^c^'^al t r ans fo rmat ion 
as a funct ion of a inea l ing temperatuire a r e s i m i l a r t o t h e 
ones of t h e unsubstitufeed ma te r i a l {y=0). They encompass a 
change, with i nc r ea s ing annealing tempera ture , from an 
orthorombic modif ica t ion with b=c/3 (Obe phase) to an 
orthorombic modif ica t ion with a / c /3 (Oa,b,c p h a s e ) . 
- , Y2 Ba Cu 0^, SPTCTROSCOPy, X-RAY PHOTOELRCTRON. 
258. FJELLVAG (H) , KAREN (P), KJEKSHUS (A) and GREPSTAD ( J K ) . 
X-ray photoe lec t ron spectroscopy study of Y2 Ba Cu 0 
and YBa, Cu^ 0 . Sol id s t a t e communications; 64, 6; 
1987, November; 917-21. 
A-ray pho toe lec t ron spectroscopy (XPS) da t a for 
the green, semiconducting Y2 Ba Cu 0^, and the orthorombic 
and t e t r a g o n a l v a r i a n t s of t he b lack, superconduct ing 
YBa2 Cuj 0 { 2) a re r e p o r t e d . The recorded ^\i 2p 3/2 
s p e c t r a are accompanied by a s a t e l l i t e s h i f t e d lOeV towards 
2+ higher binding energy which i s c h a r a c t e r i s t i c of Cu . 
17 
- , Y2 Ba^ Cug Oj_. , STUDIED, ULTRASONIC. 
2 5 9 . HORIE (Y) , TERASHI ( Y ) , FUKUDA ( H ) , FUKAMI ( T ) and MASE 
(S). Ultrasonic studies of the high Tc superconductor X^ 
Ba^ Cug Qy^, -Solid s t a t e communications; 64, 4; 1987, 
October; 501-4. 
Ultrasonic naeasurements were performed with the 
sample of Y Ba^ Cug 0 with a high superconducting 
t r ans i t i on t«nperature Tc 93K by using the longitudinal 
sound waves of about 10 MHz frequency. In thecurve of 
u l t rasonic attenuation coefficient (T) versus temperature. 
T, there were observed two peaks at T 160K and 245K, 
while there was only small change the p lo t s of sound 
veloci ty Vs(T) versus T, 
- , 7 . r . F e , PROPERTIES, ELLCTRONIC and LATTICE. 
260. KUENTZLER (R) and DOSSMANN (Y). Electronic, l a t t i c e and 
superconducting proper t ies of the Zr-Fe compounds-
comparison with the i r amorphous counterpar ts . Physics 
l e t t e r s A; 118, 4; 1986, October; 213-6. 
Low temperature specif ic heat r e s u l t of the z~Fe 
compounds are presented and compared with the r e s u l t of 
the i r amorphous counterparts . I t i s shown tha t for Zr-ci^ch 
composition of the amorphous alloy, the e lec t ronic parameters 
cannot explain the superconducting proper t ies , but tha t a 
phonon softening seems to play a major r o l e . 
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